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ANNUAL ENVIRONMENTAL MONITORING REPORT 
ROCKY FLATS PLANT 

January through December 1972 

Merlyn R Boss, Farrel D Hobbs, Robert W Loser, and Donald E Michels 

INTRODUCTION 

The Rocky Flats Plant is owned by the U S 
Government and operated by Dow Chemical U S A 
under contract with the U S Atomic Energy 
Commssion The plant is located in Jefferson 
County, Colorado, about 16 miles northwest of 
Denver (Figure 1) 

The site conslsts of about 2,520 acres of fenced 
property At the approximate center of the Ute is 
the controlled area conslsting of 384 acres, in whch 
the production and manufactunng buildings are 
located 

The Rocky Flats Plant is pnmmly a radioactive 
metal fabrication and chemical processmg plant, 
consistmg of foundnes, fabncation shops, 
chemical recovery and purification operations, 
together with associated support functions 

Annual precipitation recorded at the site dunng 
1972 was 14 78 inches, with a record of 24 67 
inches dunng 1969 The extreme temperatures 
recorded dunng 1972 were - 12" to 96"F, with an 
annual mean temperature of 69°F The mean wind 
veloaty was 7 7 miles per hour, with a peak gust 
of 105 miles per hour o n  January 1 1, I972 The 
predominant wind direction dunng 1972 was from 
the northwest, and occurred dunng 2 1 percent of 
the hourly observations Peak gust wind velocities 
in excess of 50 miles per hour occurred monthly, 
except durmg late summer and early fall 

The area is nearly devoid of trees Assorted low- 
growing pralrie grasses, pnckly pear, yucca or 
spanlsh bayonet cactus, constitute the main 
ground cover 

Surface water runoff from the Rocky Flats Plant 
is from west to east Runoff is carried from the 
property by two majof drainage basins, the North 
and South forks of Walnut Creek on the north, 
and Woman Creek lying to the south South Walnut 

Creek is considered to  be the main effluent water 
course The confluence of North and South Walnut 
Creeks lies just east of the government property 
(see Figure 2) East of the confluence IS Great 
Western Reservoir Woman Creek flows east from 
the government property and into Mower Reservoir, 
then into Standley Lake North Walnut Creek, 
South Walnut Creek, and Woman Creek are con- 
sidered to be effluent-release routes and have been 
designated A, B, and C, respectively 

The environmental monitoring program at the 
Rocky Flats Plant is the responsbiltty of the 
Enwonmental Control group of the Research and 
Ecology Diviston The information and data 
contained in t h s  report were released monthly to 
the Rocky Flats Area Office of the U S Atomic 
Energy Commiwon, the Division of Occupational 
and Radiolog~cal Health of the Colorado Depart- 
ment of Health, and the Regonal Office of the 
Environmental Protection Agency The Colorado 
Department of Health also maintams au-, soil-, 
and wdter-samphng programs around the Rocky 
Flats site as d portion of their statewide surveillance 

SUMMARY 

Results of the environmental monitonng program 
in the viclnity of the Rocky Flats Plant durmg 
1972 indicate that yearly average environmental 
concentrations of plutonium in aw and water was 
less than 2 percent of apphcable Federal 
Standards Total long-lwed alpha emitter concen- 
trations in air, including natural background, was 
less than 30% of the soluble plutonium-239 
standard No apparent changes were noted in the 
distribution of plutonium in sod from prevlous 
years Changes in the distnbution isopleths 
compared with 1971 are a result of additional 
sample results in the computer modeling program 
and do not reflect physical movement of plu- 
tonium in soils 
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MONITORING DATA COLLECTION, 
ANALYSIS. AND EVALUATION 

Apphcable Standards 

The numencal guides governing the release of 
radioactive effluent materials and the concentration 
standards for radioactivity in environmental samples 
are those found m AECMC-0524 
standards for radioactivity relate to concentrations 
above background, all measurements reported 
herein include background radioactivity 

Although the 

All radioactive isotopes m plant effluents and 
enwonmental samples are assumed to be soluble 
for purposes of comparison with the appropnate 
concentration standards The assumption con- 
cerning solubility is an additional safeguard since 
the Maximum Permissible Concentration (MPC) 
guidelines for soluble radioisotopes are more 
restnctive than those for insoluble radioactive 
matenals Concentrations of total long-lived alpha 
activlty in iurborne effluents from the plutonium 
areas are muntained below 0 06 X lo-** pCi/ml, 
the soluble plutonium-239 concentration standard 
set for an indindual m an uncontrolIed area 
Auborne effluents from the uranium areas are 
mamtained below 0 3 X I F i 2  pCi/ml The con- 
centration of uranium plus plutonium in effluent 
water is maintamed below 1667 X 1 W9 pCi/ml, 
the soluble plutonium-239 concentration standard 
set for a suitable sample of an exposed population 
The comparable standard for amencium-241 is 
1333 X 1 W9 pCi/ml The standards gwen in 
AECMC-0524 indicate that soluble plutonium-239 
concentrations to a maxlmum of 5000 X 
are permisable in water at the boundary of the 
controlled area 

pCi/ml 

The Enwonmental Protection Agency’s proposed 
standard for beryllium as defined in Subpart C of 
40CFR Part 61 requlres that total emissions be less 
than 10 grams in a 24hour period 

Aubotne Effluent Monitonng 

Primary control of alrborne radioactive and non- 
radioactive effluents is exerased at the discharge 
stacks All effluent exhaust systems are isokinetically 
sampled on a contmuous baas Each release point 
is provided with at least two effluent samphng 
stations m all plutomum faahties Effluent au 
samples from the plutonium and uranium buildrngs 
are analyzed by direct counting for total alpha 
activity Effluent beryllium concentrations from 
the appropriate buildings are determined using the 
atomic absorphon method Minimum Detectable 
Concentration (ME) for effluent samples from 
the plutonium areas is <O 002 X 1 0’I2 pCi/ml 
The effluent MDC from the uranium areas is 
<O 001 X pCi/ml, whle the MDC for a 
typical beryllium effluent sample is <O 0002 pg/m3 

Table 1 shows the quanitites of total long-lived 
alpha emitters and beryllium released from the 
plutonium, uramum, and beryhum production 
areas The total releases shown in Table 1 also 
include long-lived alpha activlty due to natural 
background 

Ambient Au Surveillance Monitotmg Programs 

Ambient an  monitonng o f  filterable airborne 
particulates containing long-hved alpha and beta 
emitters is conducted continuously at the plant 
The sampling network withm the controlled area 
presently consists of 12 alr samplers, five of whch 
are located at the perimeter fence (see Figure 3) 
The samples are collected daly on Whatman 41 
filter media 

The samphng pumps (Gast, Model 0465-V4A-025) 
operate at an average samplmg rate of 2 cfm All 
samples are analyzed daily by direct radrometnc - counting and then allowed to decay for seven days 
pnor to determinmg the long-hved alpha activity 

Although Rocky Hats Plant operations release only 
trace amounts of beta-emitting radionuclides, the 
samples whch  are collected on Fnday of each week 
are also analyzed for long-lived beta emitters 

Effluent waters contaming chemical contaminants 
from plant operations are controlled so that 
they will meet the receiving water standards of 
the Colorado Department o f  Health3 combined 
water-use classifications AB, -CDI for a potable 
dnnklng water supply, cold water fishery, water 
for industnal uses, and water for lrrigation 

L 



RFP-ENV-72 

following a seven-day decay These data comprise 
part of the U S A t o m c  Energy Commission 
fallout monitonng network as well as providing 
radiologtcal background information 

Air samplers operating at 2 cfm are operated for 
10 minutes out of each hour in the surrounding 
communities o f  Boulder, Broomfield, Denver, 
Golden, Lafayette, Marshall, and Westminster 
(see Figure 4) Other 2-cfm samplers are operated 
continuously at the mouth o f  Coal Creek Canyon 
(S-11 ,  three mdes west-southwest o f  the site) and 
Wagner ( S - l 8 , 2  5 miles southeast of the srte) 
The air samples are collected on Whatman 41 filter 
paper and are analyzed weekly Then they are 
allowed to decay for seven days before determining 
the long-lived alpha and beta concentrations 

The MDC for long-lived alpha activity in community 
samples collected ten mmutes o f  each hour is typically 
<O 0045 X pCi/ml The continuously opera- 
ting commuruty sample MDC is <O 0008 X 10-l' 
pCi/ml Sample MDC's for long-hved alpha activity 
from the controlled area range between <O 0055 X 

pCi/ml for a dally sample to <O 001 8 X 
pCi/ml for a sample collected over the weekend 
Typical MDC's for a long-hved beta activity in 
samples taken withm the controlled area o f  the 
Rocky Flats Plant are <O 0629 X pCi/ml, 
whereas the community sample MDC's are about 
<O 05 13 X 1 &Iz pCi/ml The monthly average 
concentrations o f  long-bved alpha emitters from the 
vanous communities are shown m Table 2 together 
with the corresponding concentrations from the 
samphng network located withm the controlled area 
of the Rocky Flats Plant The yearly summary in 
Table 2 shows the average concentration, in all 
samples collected from the communities surroundmg 
the Rocky Flats Plant, to be <O 0048 *13% X I O-l2 
pCi/ml * 
*Throughout the data presented, samples whose concentrations 
waze below the MDC are assumed to be the MDC for avcragmg 
purposes. The mullmum and m a m u m  concentrabons at each 
location are shown, together with the uncertarnties in the analysis 
due to count% error at the 95 percent (20) confidence kvel 
The mor term associated with the average concentration at each 
locaton reprtsents the deviation (at the 95 percent confidence 
lcvcl) of the mean of the sample conmtrations observcd 

F D volume welghted whenever the volume is measured 
n IS the number of sampkr 

Table 3 shows the average monthfy long-lived 
beta concentrations for the surrounding communities 
and the Rocky Flats site The average beta concen- 
tration m air samples from the surrounding commu- 
mties (including natural background) is 
<O 1078 i 2 1 %  X 1CI2 pCi/ml 

Hqh Volume Au Sample Network 

In February 1971, a network of 12 contmuously 
operating htgh volume air samplers were installed at 
approximately two t o  four miles radially from the 
Government property (locations S-26 through $37, 
shown in Figure 4) The samples are collected daily 
on Whatman 41 filter paper at an average flow rate 
of 20-25 cfm The daily filters are composlted into 
weekly samples, whose total volumes vary between 
3,000 - 6,000 m3, depending upon the condition 
of the sdmplmg pump These sample filters are 
radiochemically analyzed speafically for plutoxuum 
following isolation on an ionexchange column 
The chemical plutonium recovery for individually 
composited samples is determined (internally 
yielded) by adding a known quantity of plutonium- 
236 tracer and quantified by means of alpha pulse 
height analysis One-half of the daily sample fiiters 
are retained in order to provide a check on 
anomalous air concentrations Typical MDC's 
for plutonium range down to <O 01 X 
for a 5,000 m3 sample 

pCi/ml 

Weekly results for indiwdual stations have been 
reported on d monthly basis to the U S Atomic 
Energy Commission, the United States Enwron- 
mental Protection Agency, and the Colorado 
Department of Health The stations compnse a 
statistically homogeneous group,* as indicated in 
Table 4 Furthermore, the data for individual 
stations also compnsed homogeneous sub-groups 
~II  all cases but one ** Since all stations are 
statistically homogeneous, their data can be 
combined For each week o f  sampling, the analyses 

*Log-normal statistics are used m the nurnencal a n r l y s ~ ~  of data 
from these stations ' 

**Statmn S-34 yielded four sampbs that wereanomabusly large 
compared to the remammg samples. However. the truncated 
group of 46 samples ymkis the bwest geometric standard 
deviation (CSD) observed (Table 4), suggestmg that the four 
high samples should be regarded as part of the background 
datributlon 
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were averaged Values are shown m Figure 5 and 
listed in Table 5 The year-long geometnc average 
plutonium concentration is 0 000044 pCi/ml X 10-' 
multiplied or divided by 1 33 * For purposes o f  
companson with earher results, the volume-weighted 
monthly arithmetic station averages for the high- 
volume a u  sampler network are shown in Table 5-A 

Waterborne Effluent Momtorlng 

Dally effluent water samples are collected from the 
outfalls of Ponds A, B-4, and C (Figure 2) The 
daily samples are analyzed for pH, nitrates, 
phosphates, fluorides, and hexavalent chromium 
BODS and dissolved oxygen are determined in 
Pond B-4 three days each week 

These da ly  samples are composited into weekly 
samples for analysls of combined uranium and 
plutonium (gross alpha) and specifically for 
plutoruum The weekly samples from Pond B-4 
also are analyzed specifically for americlum The 
combined alpha activity from uranium and plu- 
toruum are isolated from other long-lived alpha 
emitters using an ion-exchange technique 
All effluent water samples are internally yielded 
for plutonium using a plutonium-236 tracer 
Samples analyzed for amenaum are internally 
yielded using a curium-244 tracer The uranium, 
plutonium, and amencium alpha activlties are 
determmed from pulse-height analysls of the 
samples The minimum detectable sample con- 
centration for uranium, plutonium, and amenaum 
in water is <O 01 X l(r9 pCi/ml 

The weekly composite samples are further com- 
posted mto monthly samples in whch the con- 
centrations o f  42 different elements are determined 
These analyses are performed uslng emisuon and 
atomic absorption spectrometry Monthly 
composite samples are combined quarterly and 
analyzed by standard methods' for the vmous 
nonradioactive constituents shown in Table 6 

*Uncertainty rn mean value is commonly expressed as a plus or 
nunus value Denotation of  uncertainty takes a different form 
when bg-normal statistics are used The term 0 000044 
multiphcd or diwded by 1 33 means that the hmits of un- 
certamty on the mean value 0 000044 are given by 
0 000044 X 1 33 and 0 OOOO44 - 1 33 In this case. and u1 all 
other tables and graphs m tius section, the factors for 
uncertamty pertain to 95 percent confidence levels 

Radioactive concentrations in the holding ponds 
from whch samples were collected are shown in 
Tables 7,8,9, and 10 The annual average con- 
centrations of plutonium-239 in Ponds A, B-4, and 
C were <I 68 X 1U9 pCi/ml, 14 86 X loe9 pCi/ml, 
and <1 33 X IF9 pCi/ml, respectively The 
americium-241 concen trabon in Pond B-4 averaged 
<2 15 X 1 W9 pCi/ml The estnnated total releases 
of the radionuchdes processed at the Rocky Flats 
Plant and released in effluents from Pond B-4 
are also shown m Tables 8 and 10 The yearly 
average concentration in samples collected fr m 
Pond B-4 have been volume weighted, mce t e 
flow rate is measured at the outfall from ths 1 nd 
Flow rate measurements from Pond B-4 were 
supphed, smce June, by the Denver Office of the 
U S Geologtcal Survey when construction at thls 
location forced the closure of the samphng and 
volume measurement station Flow rates through 
Ponds A and C are not presently measured I 

D i l y  water samples also are collected from Walnut 
Creek at Inhana Street, upstream from Great 
Western Reservoir, for weekly compositing 
Radioactive analysis on these samples is identical to 
those of Pond E 4  The results of these samples are 
shown In Table 1 1  The annual average plutomum- 
2 3 9  and americium-241 concentrations at thls 
location were 8 82 X 1 
pCi/ml respectively I 

pCi/ml and <1 01 X l(r9 

Regional Water Monitonng Program 

Semimonthly water samples are collected fro* four 
reservoirs and nine tap water locations around! the 
Rocky Flats and greater Denver areas The 
reservoirs include (1 ) Baseline, whose pnma& use 
is a source of mgation water, (2) Ralston Redrvolr, 
the water supply for portions o f  Denver, Arvada, 
Wheatndge, and the Rocky Flats Plant, (3) Great 
Western Reservon, whch is the Broomfield water 
supply, and (4) Standley Lake, whch  serves 
Westrmnster and portions of the Thornton- 
Northglenn area (see Figure 4) Tap or treated 
water is collected from the surrounding communities 
o f  Arvada, Boulder, Broomfield, Denver, Golden, 
Lafayette, Louisnlle, Thornton, and Westmmster 
These data are summarized R Table 12 and include 
background radioactivity The annual average 
plutonium-239 concentration in all reservoirs was 
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<O 4 8  X 1 F9 pCi/ml and <O 31 X pCi/ml in 
all treated water samples A ~ l y a s  for americium is 
routinely performed on water samples from Great 
Western and Standley Reservoirs These data 
are presented in Table 13 The annual average 
americium-241 concentration in all reservoirs was 
<O 29 X 1 (r9 pCi/ml 

Twice each year - normally in June and September - 
water samples are collected from additional surround- 
ing reservoirs, lakes, and streams Samples are 
collected out to a distance of about 20 miles from 
the plant and are analyzed for gross alpha (combmed 
uranium and plutonium) and specifically for 
plutonium These data are presented in Table 14 
and mclude background radioactivity The annual 
average plutonium-239 concentration in all 
reservoirs was <O 32 X 1 r9 pCi/ml Samples from 
locations greater than five miles are felt to be un- 
influenced by the plant, and are therefore used as 
indicators o f  envlronmental background levels in 
water The MDC for both gross alpha and plu- 
tonium in these samples is <O 01 X l(r9 pCi/ml 

Vegetation Samphg Program 

Vegetation samples are collected twice yearly from 
about 40 locations onsite and more than SO 
locations outslde of the government property 
These collections are normally made in June and 
September each year and are taken over an area 
of approximately 31 5 square miles around the 
plant 

The samples are collected from alongside public 
nghts-of-way and consist primarily o f  native 
grasses and volunteer feed gram crops The root 
systems of these plants are not collected The 
resultant samples are radiochemically analyzed, 
unwashed, for total plutonium content All 
vegetation samples are internally yielded uslng 
plutonium-236 and the plutonium content is 
de termed by alpha pulse-height analysis 
The MDC for pluto~um-239 in these samples is 
<O 01 X 1 F9 pCi/g (dry weight) A summary o f  
these data is shown rn Table 15 The annual 
average concentration o f  plutonium-239 in 
vegetation samples was <O 33 X 
(dry) 

pCilgram 

Soil Sampling Program 

Soil samples from uncontrolled property covenng a 
75 square mile area are coJlected twice yearly 
Samples are routinely collected in June and 
September from 60 locations lying on the clrcum- 
ferences o f  three arcles having radu o f  1 , 2 ,  and 
5 mles, centered at the plant a t e  Soil from the 
t o p  five centimeters IS normally collected for 
plutoruum analysis 

The samples are oven dried at 12OoC and weighed, 
homogenized, and sieved to remove the coarser 
rubble Ten grams of pulverized sod are prepared 
for analysis u m g  the method reported by Talvitie a 
All samples are internally yielded uslng a plutonium 
236 tracer, and the plutonium content is deter- 
mined by alpha pulse-height analysis The mnimum 
detectable concentration for plutomum-239 in these 
samples is <O 03 X 1 F6 pCi/g (dry weight) 

The results of the sod sampling program are shown 
in Table 16 Isopleths of plutonium concentrations 
have been denved by computer analysis of over 
300 individual sample results, and are presented in 
Figure 6 No apparent changes in analytical results 
were noted from previous years soil analysis 
Contour changes appeanng m Flgure 6 are a result 
o f  ad&tional sample results in the computer 
modeling program and do not reflect movement of 
plutonium In soil 
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TABLES 

The values presented herein are composites of many thousands of indivldual 
analytical results. Where appropriate, concentration averages which are weighted 
by volume or weighted by the number of samples are so indicated 

Small dircrepanctes may result between calculations attempted by the reader and 
the published results because of these weighting or rounding techniques 

Table 1 Airborne Effluents A a l . a d  to Atmosphere Ouring 1972 

Measured as Total Long Lived Alpha Emitters 

Plutonium Areas Enriched Uranium Areas Depleted Uranium Atear Beryllium Area 
Sample Period W i ) *  (rC1)* (fiCi)* @am:)*** 

Jan 
Fe b 
Mar 
A P ~  
May 
1 un 

< 1 4  
< 4 3  
< 2 0  
< 2 4  
< 3 0  
< 2 9  

< 39 
< 63 
< 92 
<14 
C 19 
< 95 

C 1 9  
< 2 s  
C 1 9  
< 8 2  
< 2 8  
< s o  

< 16 
c 18 
< 22 
<12 
< 15 
< 38 

Total** <16 <5 1 <22 <2 3 

Jul 
Aug 
*Pt 
Oct 
Nov 
Dec 

< 1 8  
<I 6 
< 3 3  
< 4 4  
< 4 1  
<I2 

< 50 
< 46 
< 55 
< 42 
< 89 
€ I S  

< 3 4  
< 2 4  
< 4 2  
< 5 2  
<I 8 
c 9 3  

< 24 
C 31 
< 41 
< 25 
< 37 
< 32 

Total** <42 <3 6 C42 <29 

*Reporting o f  combined average concentrations from a multiplicity of exhaust stacks UI a single value is not a correct procedure 
Only total release values are reported 

**Volume weighted total 
***The EPA Standard for Beryllium Releere w <3650 grams/year 

Airborne Effluent Summary - 1972 

Concentration" 

Area Effluent Type 

Plutonium 

Enriched Uranium 

Depleted Uranium 

Beryllium 

Total Long Lived Alpha 

Total Long-Lived Alpha 

Total Long Lived Alpha 

Beryllium 

Cmin - Cmax 

<o 002 1 s  

<o 001 0 021 

<o 001 0 53 

<o 0002 0 054 

*The total long lived alpha effluent concentrations are expressed m X pCi/ml. the berylhum concentrationx are pg/mS 

Total Release 

<58 fici 

c 8 7  p c i  

<64 pCi 

< 4 3  g 

7 
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Tabla 2 Total Long L L d  Alpha Conmntntiona t 2 n  ( X  lo'" pQ/rnl) I Aw 

Volume Weighted Averages 

Feb M.1 A P ~  Co mmunit Y Jun 

<O 0038 f 50% 
<O 0053 272% 
<O 0049 f 35% 
<O 0053 *77% 
<O 0014 *91% 
<O 0049 f2O% 
<O 0047 t 5 3% 
<O 0049 e4996 
<o 0051 *43% 

Jan 

<O 0066 f 47% 
<O 0068 f612% 
<O 0039 f 56% 
<O 0047 f 51% 
< 0 0 0 4 3 i  37% 
<O 0036 f 58% 
<00047*  81% 
<O 0051 i131% 
<O 0049 f 55% 

Boulder 
Roomfield 
Coal Creek 
Denver 
Golden 
Lsfayettc 
Mulhall 
Wagner 
Westminstsr 

Community 
Average 

Rocky Flats 
Plant Average 

<O 0106 flO9% 

<OOO54f 64% 

<O 0061 * l l 8 %  
<O 0063 f 61% 
<O 0079 t l 3 8 %  
< 0 0 0 3 6 i  0% 
< 0 0 0 7 0 *  53% 

(0 0160 f 77% 

<00070f 79% 

<O 0024 f1230% 
< 0 0 0 9 8 *  98% 
<O0056* 18% 
< 0 0 0 5 4 *  43% 
<00051 f 29% 
<O0066t 77% 
<OOO62f 82% 
< 0 0 0 4 3 +  37% 
< 0 0 0 5 4 *  39% 

<0006OflOl3% 
< 0 0 0 6 4 *  83% 
< O O O L O f  63% 
<00081 f 72% 
<0005l  f 4% 
< 0 0 0 8 6 *  65% 

< 0 0 0 5 4 f  9% 
<O0045t 36% 
<O0075f 195% 

<O 0064 *13% 
<O 0045 *13% 
<O 0051 f45% 
<O 0071 t68% 
<O 0049 *22% 
<o 0060 N 7 %  
<O 0077 f65% 
<o 0039 f21% 
<O 0647 *26% 

<0007Of 2996 <OOOSO+ 43% <O0064* 53% <O 0056 iI 3% <O 0051 *IS% 

< O 0 0 5 3 f  9% <00055t 26% < O O O S 3 f  11% 

January-June 1972 - Summary 

<O 0056 i 9% <O 0052 i l l %  <O 0052 f 15% 

Conc (x IO-" fiCi/ml) 
Cmm c,, f20 c:y'B f 20 

% of 
Standard Community n 

24 
24 
25 
25 
2 5  
25 
25 
22 
23 

- 

21 8 

1481 

vol (mS) 
~~ 

Boulder 
Broomfield 
Ooal Creek 
Denver 
Golden 
Lafayette 
Marshall 
Wagner 
Westminster 

Community 
Summary 

Rocky Elata Plant 
Summary 

Average 

Average 

2962 4 
2039 1 
2473 1 
2408 3 
2420 6 
2403 3 
2427 3 
2692 4 
2242 0 

22068 0 

174869 0 

<24 0 
<32 0 
e25 5 
<31 0 
<27 0 
<29 5 
<29 0 
<23 0 
<28 5 

<275 

< 9 0  

<o 001 4 
<O 0030 
<o 0030 
<O 0034 
<O 0031 
<O 0031 
<O 0030 
<O 0030 
<O 0030 

0 Ob93 f35% 
0 0491 *23% 
0 0102 i27% 
0 0142 f21% 
00139 f21% 
0 0 1 5 5  f20% 
0 01 59 f28% 
0 0072 f37qb 
0 0183 i2oqb 

<o 0048 ii 3946 
<00064f  72% 
<00051 f 15% 
<O 0062 f 21% 
< 0 0 0 5 4 *  20% 
<o 0059 f 22% 
< 0 0 0 5 8 i  26% 
< 0 0 0 4 6 f  9% 
<O 0057 f 42% 

<O 0014 0 0693 f35% 
<00055 t 17% 

<O 0014 0 0638 tlO% 
< 0 0 0 5 4 f  6% 

*The standard for Pu-239 u1 a u  is 0 02 X lo-" pCi/ml for community sampler and 0 06 X lo-" lrCi/ml for samples taken mthin the 
controlled area of the Rocky Flats plant 

**Volume weighted average 

Volume Weighted Averages 

Aug S P t  Od J ul Nov Dec Community 

Boulder 
Boomfield 
Coal Creek 
Denver 
Golden 
lafayette 
Marshall 
Wagner 
West minster 

Community 
Average 

Rocky Fbts  
Average 

<O 0037 f86% 
<O 0048 f44% 
C O  0037 f81% 
<O 0045 t69qb 
<O 0039 f72% 

<O 0070 *53% 

<O 0048 f27% 

<o 0044 t47% 

o 0044 is946 

<00062 2 65% 
<00058 f166% 
<00025 t128% 
<O 0024 5433% 
<O 0049 i106% 
<00033 f 94% 
<O 0055 f 29% 
<00038f 26% 
<O 005 6 f 162% 

<O 0040 t 18% 
< O O O S S f  096 
CO 0012 t 67% 
<O 0069 f 87% 
CO 0046 f 47% 
<o 0084 t208% 
< 0 0 0 5 6 t  34% 
CO0034f 65% 

0 0055 t823% 

<O0054t 55% 
< 0 0 0 6 9 f  88% 
<O 0044 f 31% 

0 0073 f143% 
< 0 0 0 5 4 f  8% 
<00050* 5% 
<O 0077 * 61% 
<O 0063 *I0346 
<00059f  51% 

0005o i  88% 
00021 f 95% 

<O 0068 f l l 3 %  

<O 0021 f l 7 l %  
< 0 0 0 S O f  68% 
<o 0050 *I 12% 
<OM)29f 72% 
<o 0049 t l35% 

- 

<O 0053 f 58% 
0 0038 i6069b 

<O 0044 f 23% 
0 0097 f144% 

<O0068* 64% 

<O 0053 f 67% 
<O 0042 f 31% 

<O0089t  82% 

- 

<O 0045 f l  5% <O 0059 f 15% <00036i 33% <00055f  38% <O0040t 35% <00033f 45% 

<O 0056 f127% <OOOS9 f 8% CO 0054 f 15% <00080* 56% 00078i 19% <O 0052 f 21% 
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RFP-ENV-72 

Community 

Boulder 
Ilroomfield 
Coal Creek 
Denver 
Golden 
Lefayette 
MsrShall 
Wagner 
Westminster 

Community 
Summary 
Average 

n 

26 
22 
26 
14 
2s 
24 
26 
25 
16 

204 

July-December 1972 - Summary 

Cone (x pcilml) 
VOI (m') Cmin c,, i2u rig:* i2u 

3451 7 
5190 4 
5642 9 
2040 5 
3040 2 
2689 9 
2559 2 
3394 2 
1672 0 

<O 0023 
<o 0010 
<o 0008 
<O 0013 
<o 001 1 
<O 0019 
<O 0026 
<O 0019 
<o 0018 

0 0086 i26% 
0 0226 i23% 
0 0125 i22% 
0 0121 i27% 
0 0114 i27% 
0 0163 i 2 0 %  
0 0116 i24% 
0 01 1 3 i24% 
0 0131 i20% 

29681 0 <O 0008 0 0226 i23% 

<O 0049 f 17% 
<O 0034 i 39% 
<O 0026 i55% 
<O 0047 i55% 
<O 0041 i31% 
<O 0055 i27% 
<o 0060 i15% 
<O 0040 i24% 
<O 0054 i3296 

% of 
Standud* 

<25 0 
<17 0 
<13 0 
<23 5 
<20 5 
<28 0 
<30 0 
c 2 0  0 
<27 0 

<O 0042 i14% < 2 1 0  

Rocky Fbts Plant 
Summary 1501 180604 0 <O 0014 0 16992 6% 
Average <O 0063 i22% <IO 5 

*The standard for Pu 239 in air is 0 02 X lo-'' Nl /ml  for community sample6 and 0 0 6  XlO-" W / m l  for ssmples taken within the 
controlled u e a  of the Rocky Rpts plant 

**Volume weighted average 

1972 Summary - Total Long-Lived Alpha Activity in Au 

Boulder 
Broomfield 
Coal a e e k  
Denver 
Golden 
Lafayette 
Marahail 
WagnSr 
Westmlnrtr 

so 
46 
51 
39 
50 
49 
5 1  
47 
39 

6414 I 
7146 5 
81160 
4448 8 
5460 8 
SO93 2 
4986 5 
6086 6 
3914 0 

<O 0014 
<o 0010 
<o 0008 
<O 001 3 
<o 001 1 
<O 0019 
<O 0026 
<O 0019 
<o 0018 

0 0693 i3S% 
0 0491 i2J4b 

00142 221% 
00139 t21% 
0 0163 i 2 m  
0 0159 i28% 
OOl13t24% 
00183i2oqb 

0 0125 e2296 

<O 0049 i65% 
<O 0042 i71% 
<O 0034 i26% 
<O 0056 i Z 1 %  
<O 0047 i 17% 
<O 0057 i l 8% 
<o 0059 t14% 
<O 0042 i14% 
<O 0056 i29% 

Community 
Summary 422 51749 5 <o 0008 0 0693 i35% 
Average <00048i13% 

<24 S 
<21 0 
<17 0 

<23 5 
<28 5 
<29 5 
<210 
<28 0 

<2a o 

<24 0 

Rocky Fhts  Plant 
Summary 2982 355473 0 <O 0014 0 1699f 6% 
Average <o 0059 i l 2 %  < 9 0  

*The standard for Pu-239 in air m 0 02 X lo-" pCi/ml for community sample8 and 0 06 X pCi/ml for ampler taken within the 
eontrolled plea of the Rocky Fbts  plant 

**VOlum@ might4 SVSrage 
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RFP-ENV-72 

Tablo 3 Total LonpLivd B.tr Activity in Aw o( 1W'* rCi/dI 

Volume Weighted Averages 

Jan Feb Mar M8Y JUn Community 

Bouldw 
Roomfield 
Coal Creek 
Denver 
Golden 
Lafayette 
Marshall 
Wagner 
Westminster 

Apr 

<O 1054 *586% 
<O 1016 * 91% 
<O 1075 f 88% 
<02581 f 62% 
<O 3055 i l lO% 
<01247f153% 

<O 1776 f4M% 
<o 1081 f 57% 

<o 1280 *345% 

<O 4384 f26696 
<o 2000 f335% 

0 3076 i363% 
<O 2462 i263% 
<O 1713 f271% 

0 41 55 f274q6 
<O 1834 *256% 
<O 0461 f184% 

0 3445 *373% 

<O 1381 *I9596 
<O2384* 68% 
<O 061 1 f 66% 
<O0889f 88% 

<O 0847 f l S l %  
<O 1200*155% 
<O 0439 f 75% 
<00834*  75% 

<o lOlOf 25% 

<O 0468 +698% 
<O 1073 f 96% 
<O 1033f 8W 
< 0 1 1 5 4 f  83% 
< 0 0 6 3 2 i  34% 
<00894f  80% 
<O 0657 *I 16% 
<00406*  6% 
<O 1253i167% 

<O 2211 i l l396  
<O 1401 *I2856 
<00705 f 57% 
<O 2259 t179q6 
<O 2464 f 46% 
<O 1739 t226qb 

<O 0563 f209% 
<O 3798 f346% 

<o 2151 *12* 

< 0 2 4 1 2 i  55% 
<O 1204f 41% 
<o 1538 f 99% 
<O 1124f 78% 
<O 1688 f 30% 
<o l lS8*117% 
<O 0960 f 19% 
<O I373 f 60% 
<O 1 4 0 6 i  73% 

Community 

Rocky Flats 

Average < 0 2 6 1 3 f  60% < 0 0 9 3 8 f  37% < 0 0 7 6 6 f  38% <01581 f 48% <01841 f 67% <O 1 4 6 2 i  61% 

Average (1 0964 f 42% <O 0944 f 18% <O 0739 f 16% <O 4512 f 36% <O 2637 f 23% <O 2204 * 18% 

January-June 1972 - Summary 

Boulder 
Broomfield 
Coal Creek 
Denver 
Golden 
tafayett e 
Manhall 

Weatminsta 
Wagner 

24 
24 
25 
25 
25 
25 
25 
22 
23 

2962 4 
2039 1 
2473 I 
2408 3 
2420 6 
2403 3 
2427 3 
2692 4 
2242 0 

<O 0207 
<O 0337 
<O 0472 
<O 0351 
<O 0534 
<O OS25 
<O 0384 
<O 0370 
<O 0535 

1 5317 *4% 
0 6623 t3% 
1 2028 f4% 
0 861 3 is% 
0 6630 f5% 
1 4903 f4% 
0 6261 f6% 
0 6701 24% 
0 9906 f4% 

<O 1663 5109% 
<O 1369 f 75% 
<O 1442 f 72% 
<O 1803 f 55% 
<O18l9f  61% 
<O 1797 i 70% 
<O 1336 f 63% 

<o 1948 * 74% 
<00931i ~ 3 %  

<O 50 
<o 43 
<O 44 
<o 55 
<o 55 
<o 58 
<O 41 
<o 28 
<o 58 

Community 
Summary 218 22068 5 <O 0207 1 5317 i44b 
Average <O 1562 f 24% <o 48 

Rocky Flats plant 
Summary 272 21842 0 <O 0629 7 1393f1% 
Average <O 341 I f 32% <o 34 

*The standard far total long-hnd beta activity rn an u 33 X lo-" pCi/ml for community samples and 100 X pCi/ml for runplea taken 
within the controlled area of the  Rocky Flats phnt 

**Volume wehhted avsrge 
Volume Wetghted Averages 

Community Jul Sept Oct Nov Dtc  

<O1451f 52% 
<O 1187 *108% 
<O 1064 f 20% 
<O I239 f 34% 
<O 0567 f 47% 
<00519 f 83% 
<00673*  28% 
<O 0849 f1488 
<O 1246 f484% 

<O 1354 t 59% 
<O 1855 f 96% 
< 0 0 7 0 8 f  96% 
<O 1209 f 32% 
<O 1393 f l98% 
<O 1131 i l 4 5 %  
<O0983f 35% 
< 0 0 7 4 2 f  90% 
<O 1156f 69% 

<o 0888 fl02% 
<00266f  41% 
<O 1016f 18% 

<O 0600 f365% 
<O 0867 f 30% 
<O 1193f 8% 
<O 1125 *IO@ 
<O 0844 *I2996 

- 

<00550* 87% 
<O 0395 f350416 
< 0 0 6 4 6 f  66% 
<O 0934 *506% 
<O0994f 53% 
<o 1282 f 73% 
<O 1112 f 67% 
<O 0674 fl45% 

- 

<O0614f 72% 
<00930 f215% 
<O 0308 i l l046  
<O 0191 *368% 
<O 0965 *I 35% 
<O 0624 fl82% 
<O 1142 ill296 
<O 0565 fl02% 
<O 1003 f225% 

<O0610f 54% 

< 0 0 2 1 4 *  66% 
<O 1238 *548% 
<O 0 8 9 6 t  73% 

0 0931 t227% 
CO 1065 t 72% 
< 0 0 4 3 0 f  18% 
<O 0368 t2019% 

<O 0627 * - Boulder 
Boomfleld 
Coal Creek 
Denver 
Golden 
Lafayette 
Marshall 
Wagner 
West minster 

Community 
Average 

Rocky nata 
Plant Average 

<00974f  65% < 0 1 1 6 3 f  22% <00637*  96% <O0727* 81% <o 0600 f 120% < 0 0 4 8 6 f l l l %  

<O 1156f 21% <O 0900 f 13% < 0 1 2 7 5 f  13% CO0906f 16% < 0 0 7 2 5 i  7% <O I633 f 40% 
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RFP-ENV-72 

Tabk 3 Total LongLivwl Bats Activity in Air (X lo-" pCi/ml) (~0ntmw.d) 

July-December 1972 - Summary 

Cunc (X 10-l' pCi/ml) % of 
Community n Vot (ma) Cmin c,, f l u  c:; f2U Standard. - - 
Boulder 26 
Roomfield 22 
Coal Creek 26 
Denver 14 
Golden 25 
Lafayette 24 
Marshall 26 

Westmmata 16 
Wagner 2s 

3451 7 
5190 4 
5642 9 
2040 5 

3040 2 
2689 9 
2559 2 
3394 2 
1672 0 

<O 0356 
<O 0203 
<O 0090 
<O 0090 
<O 0130 
<O 021 3 
<O OS32 
<O 0319 
<O 0207 

0 1 8 I S i  9% 
0 3365 51 1% 
0 1312 i l l% 
0 1763 f 1 2 8  
O2650t  8% 
O274bt 8% 
0 2827 f 

0 1943f 8% 
0 3722 e l l %  

<00912 f 74% 
<O 0569 *172% 
<O 0431 i112% 
<O 0658 f l o w  
<O 0830 f 92% 
<O0846t  78% 
< 0 1 0 2 2 f  76% 
<00731 f 1996 
<O 0917 *I3346 

<o 2 s  
<O 17 
<O 14 
<O 23 
<O 25 
<O 26 
<O 31 
<o 21 
<o 28 

Community 
Sumnury 204 29681 0 <O 0090 0 3722 i l l %  
Average < 0 0 7 1 9 *  32% <o 22 

Summary 300 24450 0 <O 0629 2 0 4 a s t  3% 
Average <O1118f 12% <o 11 

Rocky Rats Plant 

*The standard 18 33 X 10'" pcY/ml for total long kved beta activity in air for community sampler and 100 X lo-" pCi/ml for sampler taken 
within the controlled area of the Rocky Flata plant 

**Volume weighted average 

1972 Summary - Total Long Lwed Beta Activity in Air 

Communttv 

Boulder 
Broomfield 
Coal Creek 
Denver 
Golden 
Lafayette 
Marahall 
Wagner 
Westminster 

Community 
Summary 
Averase 

Rocky Flats Plant 
Summary 
Average 

n 

so 
46 
51 
39 
so 
49 
S I  
47 
39 

- 

422 

5 72 

6414 I 
7146 5 
81160 
4448 8 
5460 8 

5093 2 
4986 5 
6086 6 

3873 5 

Cmm 

<O 0207 
<O 0203 
<O 0090 
<O 0090 
<O 01 30 
<O 021 3 
<O 0384 
<O 0319 
<o 0201 

Conc (X pCi/ml) 

%ax *2O CL; *2u 

1 5317 t4% <O 1259 *7S% 
0 6623 i 3 %  <O 0794 *PO% 
12028t4qb <O 0139 t75% 
0 861 3 is% <O 1278 t S l %  
0 6630 t S %  <O 1268 is296 
I 4903 t4% <O 1295 *54% 
0 6261 i6% <o 1 174 *48% 
0 6701 *4% <O 0885 is796 
0 9906 *4P, <O I 503 i64% 

51749 5 <O 0090 I 5 3 1 7 i 4 %  
<o 1018 t21% 

46292 0 <O 0626 7 1393 i 1 %  
<O 2200 i27% 

%of 
Standud* 

<O 31 
<O 24 
<O 24 
<O 42 
<o 39 
<O 42 
<O 36 
<O 24 
<o 4s  

<o 33 

<o 22 

*The standard for total long-lived beta a c t h t y  m air la 33 x lo-'* pCt/ml for community ramplea and 100 X pCi/ml for umples 
taken withm the controlled area of the Rocky Flats plant 

**Volume weighted average 
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RFP-ENV-72 

Table4  Plutonium Conwntratlons in Offst. Air Samples, 1972 
Avu.0.r. 

- 
Sampler Xg*'  

5 2 6  
5 2 7  
5 2 8  
S 2  9 
5 30 
5 3  1 
532  
5 3 3  
534  
535  
S 3 6  
5 3 7  

066 X - 1 3 
052 X - 1 4 
040 X 1 5 
0 4 3 X L 1  6 
033X - 1 4  
049 X 7 1 6 
0 6 4 X - 1  6 
065 X - I 4  
0 6 0 x 7 1 2  
049 X - 1 5 
031 X - 1 5 
039 X - 1 4 

=g 
c 

2 9  
3 6  
3 7  
6 2  
3 6  
5 8  
5 4  
3 6  
1 8  
4 4  
3 6  
3 7  

No o f  Samples 
~ 

51 
49 
46 
52 
47 
48 
50 
50 
46. 
50 
38 
47 

Max Min 

84 < 
82 

1 50 
3 37 

59 
3 37 
1 4 3  

5 74 
1 0 1  

47 
65 

- -  

1 oa 

Units on 
95 percent confidence level 

and ma% are X lo-" ucl/ml, uncertainties are at 

ug is a factor describing the variability of concentrations observed at 
one station For S 2 6  there is a one sigma probabllity (17 percent 
chance) that a random value unll be larger than (066)X(2 9) or 

smaller than ( 066 

Differences in ug are not significant at 95 although S-34 is 
signdicant at 90 

(3 

*Station S 3 4  melded four samples that were anomalously large 
compared to the remaining sampler However, the truncated group 
o f  46 samples yields the lowest gmrnetrlc rtsndard dewatton 
obaerved, suggesting that the four high mmpled should be regarded 
as part o f  the background distribution The five highest o f  
50 values were 5 74.2 75,2 20.1 72. and 44 

**Uncertamty in mean value is commonly expressed as a plus or 
minw value Denotation of uncertainty takes a different form 
when log-normal statistics are used The term 0 000044 
multiplied or divided by 1 33 means that the limits o f  un 
certainty on the mean value 0 000044 are given by 
0 000044 X 1 33 and 0 000044 - 1 33 In this w e ,  and in all 
0th- tables and graphs in thu section, the factors for 
uncertainty pertain to 95 percent confidence levels 

Date 

1 3  

1-7 

1-14 

1-21 

1-28 

2 4  

2 11 

2 18 

2 25 

3 3  

3-10 

5 1  7 

3 2  5 

3-30 

4-7 

pCilml) 

- 
xg  - 

34 

27 

32 

083 

29 

086 

12 

23 

067 

I 2  

I 3  

19 

042 

086 

Date 

4 7  

4 14 

4 21 

4-28 

5 5  

5 12 

5-1 9 

5 26 

6-2 

6 9  

6-1 6 

6-23 

6- 30 

7 7  

7 14 

- 
X B  - 

023 

01 7 

13 

0 34 

042 

14 

028 

022 

04 3 

042 

067 

058 

040 

029 

Date - 
7-14 

7 21 

7 28 

8-4 

8 11 

8-1 8 

a-25 

9 1  

9-8 

9-1 5 

9 22 

9 29 

10 6 

10-13 

10-20 

- 
xLI - 

035 

OM) 

09 3 

027 

026 

010 

0 62 

033 

064 

038 

17 

042 

022 

02 3 

Date fg  

I O  20 

10 27 

11 13 

11-10 

11 17 

11-22 

12 I 

12-8 

12 I S  

12-20 

12-29 

- -  
02 3 

035 

031 

04 1 

017 

038 

028 

042 

024 

027 

Year Avg 044 X lo-" ra/mI The standard for 239 Pu in alr is 
20 x IO-" pCi/m! 

Yoar-long geometric average was obtained after truncating the 
distribution below 04 X lo-" pCi/ml 

*Geometric average concentrations for 12 statmns. AI1 stations 
yield waek-long compodtr samples Values lesr than 04 ara 
bmed high because they are dominated by analyws that were 
below the detection hmit 
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Table !SA Offrcm Plutonium Concentration in Air f20 (X 1Q” pCi/mll 

Location Jan 

S 2  6 
S 2 7  
5 2 8  
S 2 9  
S 3 0  
5 3 1  
S 3 2  
5 3 3  
5 34 
s 3 5  
S 3 6  
5 3 7  

Average 

Loation 

5 2 6  
5 2 7  
5.28 
5 2 9  
5 3 0  
5 3 1  
5 3 2  
s 3 3  
5 3 4  
s 3 5  
5 3 6  
s 3 7  

Summary 
Average 

0 34 f 141% 
<O 09 f1270% 

0 3 9 f  113% 
- 

<O 18 f 106% 
0 31 f 129% 
0 2 5 f  28% 

<I 77f 239% 
<O 36 t 192% 
< 0 0 3 f  - 

- 
0 4 9 f  78% 

n 

26 
24 
22 
26 
22 
25 
25 
25 
25 
26 
22 
21 

289 

- 

Volume Weighted Averages 

Fob Mat A p t  

0 36 f 94% 
<O 19 *IO546 
<O 13 i123% 
<O 97 k267% 
<O 07 2200% 

0 73f130% 
<O 41 t202% 

0 40 *loo% 
<o 08 i l l246  

0 30 fl20% 
0 20 fl60% 
0 18 f 78% 

<o 22 f105% 
<o 1 1  *loo% 
<021 2 95% 
<O 19 f1799b 
<O 21 i143% 
<O 23 i l26% 
<O 20 f13546 
<O 1 1  *227% 

0 22 ilOO$ 
0 1 6 i  62% 

<O 1 1  *173% 
<O 44 f 70% 

<O 06 t133% 
<o 1 1  t218% 
< 0 0 5 f  80% 
<O 14 fl36% 
<o 10 flow 
<O 0 4  f 100% 
<O 08 t 1 0 6  
<O 04 f125% 
<006*117% 
<o 10 t l50% 
<005 f140% 
<O 04 flOoq6 

<o 34 f 53% <o 2 0 i  15% ( 0 0 7 2  14% 

V O ~  (m’) - 
133743 
73605 

132444 
101743 

80734 
98288 

103343 
93564 
96673 
85359 

117374 
95031 

1211901 

January-June 1972 - Summary 

May J un 

<O 04 t2OO% 
<O 09 f 89% 
<O 06 f l I 7 %  
<O 06*133% 
<O 07 t143q6 
<O 12 fl58% 

0 20 i140% 
<o 101: 80% 
<O 07 5171% 
<O03f 67% 
<O 04 *125% 
<O 07 i l O o q b  

<O 07 i 14% 

0 0 6  t100% 
<o 05 f l O o q 6  
<O 42 f240% 
< O 0 3 t  33% 
<003f 33% 

0 34 i259% 
<O 04 f 2 0 6  
< 0 0 6 f  66% 
<O 06 f 17% 
<O 25 f148% 

<O 05 f 80% 

<O 14 f 21% 

<o 02 t850% 

Cmin - 
<o 01 
<o 02 
<o 01 
<o 02 
<o 02 
<o 02 
<o 02 
<o 02 
<o 01 
<o 02 
<o 01 
<o 02 

<o 01 

Cmax f2a 

0 84 f8% 
0 38 t9% 
1 SO *4% 
3 37 *3% 
0 59 t6% 
1 30 i4% 
I 34*4% 
0 81 t8% 
5 74 *4% 
0 99 f5% 
0 41 28% 
0 65 *4% 

5 74 is% 

Volume Weighted Averages 

L o a t m n  JUl Aug B P t  Oct 

5 2 6  
S 2 7  
5.28 
S 2 9  
5 3 0  
S 3 1  
5 3 2  
5 3 3  
5 3 4  
$35 
S 3 6  
5 3 7  

<001 f 0% 
<O 04 t 3 7 5 5  
<001 f 0% 
<o 05 f 80% 
< 0 0 3 f  67% 
<005 f 80% 

<O 08 *325% 
<O 07 f 1 1 4% 
<O 09 t 89% 

<o 06 

- 
< o o 6 *  a346 

< 0 0 9 f  56% 
<O 08 2688% 
<o 05 ilOO% 
<O 07 f12696 
< 0 0 8 i  76% 
<O 09 f35l% 
<O 1 1  t135% 
<O 05 f290% 

< 0 0 6 i  83% 

< 0 0 4 f  50% 

<o 08 2 93% 

- 

<O 07 f2734Q 
<O I2 f391% 
<o 10*130% 
<O 07 323% 
<O 03 f3009b 
C O O S *  69% 
<O 18 f223% 
<Q 15 flJl% 
<O 06 i250% 
<O 34 f216% 
<O 10 i270% 
<o 1 1  *22l% 

< 0 0 2 *  0% 

< 0 0 3 f  37% 
<001 f 0% 
<O 03 f223q6 
< 0 0 2 *  20% 
<O 08 i f  63% 
<O 29 f271qb 
<O 24 f314% 
<OO3t 0% 
COO2f 0% 
< 0 0 2 *  0% 
< O O 3 f  53% 

Average <004* 25% <O07f 51% <o 1 1  f 53% <OO6t 97% 

G v g  *2o 

<O 1 7 t  51% 
<O 1 1  f 41% 
<O 1 6 f  86% 
a 3 3 t  79% 
<o 1 1  f 52% 
< O 2 9 i  54% 
< O 2 4 t  49% 
<O 17 f 46% 
<O 42 f12146 
<O 19 f Sm 
<0 08 f 65% 
< 0 1 2 t  52% 

<O20f  27% 

Nov 

% of 
Standud 

<o 8 
<O 6 
<O 8 
<I 6 
<O 6 
<I 4 
< 1 2  
<o 8 
<2 1 
<10 
<o 4 
<O 6 

<I 0 

Dec 

<O06f 77% 
<O 09 f 79% 
<001 f124% 

<O 07 2262% 

< 0 0 4 f  82% 
<O 05 fl68% 
<o 53 *221% 
<003f 0% 
< 0 0 2  *176% 
<O 05 f144% 

<O 07 fl49qb 

<o 10 t208qb 

<o 05 t 1 4 0 %  

< 0 0 2 2  46% 
<O 21 t 1 5 4 8  

<O 12 f311% 
<O 07 f64S% 
<O 03 t30946 
<O 50 t208% 
<001 f 0% 
<O 29 f494qb 
<O 02 2196% 

<O 1 3 f l S 4 S  

< O 0 1 t  0% 

<001 f 0% 

<o oa *i26% 
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Table S A  OfMn Plutonium Conunntion in Air f l u  (X pCihl)  ( conthud)  

July-December 1972 - Summary 
Cone (x 1 0 - l ~  pCi/ml) 

Location n Vol (m’) Cmin Cmax *Zu Clw fa - - - 
S 2 6  
S 2 7  
S 2 8  
S 2 9  
5 3 0  
5-31 
S 3 2  
S 3 3  
S-34 
5 3 5  
S 3 6  
S 3 7  

26 
26 
26 
26 
25 
23 
25 
25 
25 
24 
16 
26 

Summary 293 
Average 

105248 
72102 

149944 
58218 
92901 
81 548 
48551 
a8385 

64835 
63543 

92204 
11090 

994569 

<o 01 
<o 01 
<o 01 
<o 02 
<o 01 
<o 01 
<o 02 
<o 01 
<o 02 
<o 01 
<o 01 
<o 01 

<o 01 

*The soluble plutonium atandard is 20 X lo-’’ pCi/ml to a population group 

Location 

S 2  6 
S 2 7  
5-28 
S 2 9  
S 3 0  
S-31 
S-32 
S 3 3  
S 3 4  
S 3 S  
S 3 6  
s 3 7  

n 

52 
50 
48 
52 
47 
48 
50 
50 
50 
so 
38 
47 

- 

Summary 582 
Average 

0 24 f12% 
0 a2 t17% 
O 2 l f  7% 
0 4 8 t  9% 
0 5 3 f  7% 
0 24 f l7% 
1 4 3 i  5% 
1 0 8 f  4% 
2 2 0 f  5% 
1 0 1 f  4% 
0 2 2 2  6% 
0 3 2 t  7% 

<o 05 f 44% 
eo IO* 85% 
< 0 0 3 f  64% 
<O 03 *I0296 
<o os *102% 
<O 05 f 61% 
< 0 1 9 i  69% 

<O 18*l65% 
<O 09 t 96% 
<002 tlSO% 
<O 07 f 46% 

<o 10 f 9S% 

2 2 0 f  5% 
< 0 0 7 *  37% 

1972 Summary - Offsite Plutonium Concentrations m Air 

Volume Weighted Averages 

h n c  (x 1 0 - j ~  pCi/ml) 

Vol (m3) Cmin Cmrx f2u CIlQ *2o 

238991 
145707 
282388 
159961 
173635 
179836 
151 094 
181949 
160216 
150194 
209578 
172121 

<o 01 
<o 01 
<o 0 1  
<o 02 
<o 01 
<o 01 
<o 02  
<o 01 
<o 01 
co 01 
<o 01 
<o 01 

0 8 4 i  8% 
o sa t i l %  
1 50 f 4% 
3 3 7 *  3% 
O 5 9 f  6% 
1 30 f 4% 
1 4 3  f 5% 
108  f 4% 
5 7 4 t  4% 
1 0 l f  4% 
O 4 7 t  8% 
0 6 5 f  4% 

<o I2 *3996 
<o I I is376 
<O 0 9  *73% 
<O 22 *61% 
<o 08 *47% 
<o I 8  *49% 
<o 22 i39% 
<o 14 f43% 
<O 32 t84% 
<O 15 *42% 
<o 05 t7Wb 
<O I O  f3 l% 

2206470 <o 01 5 1 4 t  4% 
<O 14 f21% 

*The soluble plutonium standard n 20 X IO-” pQ/ml to a population group 

% of 
Standard 

<O 3 
<o 5 
<o 2 
<o 2 
<o 2 
<o 2 
<I 0 
<o 5 
<o 9 
<O 4 
<o 1 
<O 4 

<O 4 

96 of 
Standard* 

<O 6 
<O 6 
<o 4 
<1 1 
<O 4 
<O 9 
< I  1 
<o 7 
<I 6 
<o 8 
<o 2 
<o s 

<o 7 

15 
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Tablo 6 Nonradiofftirn hhtrmis Roleasd in Effluent Water, Annual Avuagas. 

Sampling Point 
Parameter A E4 c Standard 

A Physical and Biological 

Color (pt CO units) 

Total Dlssolved Solids - mgp 
~ b d i t y  - JT  U 

BOD, - moll 

B Chemicnl 

Sulfate (as SO,) - mg/l 
Chloride - mg/l 
Chromium (a+' as Na,CrO,)Mg/l 
Cyanide - mg/l 
Fluoride - mg/l 
Arsenic (total) pg/l 
Barium (total) pgfl 
Beryllum (total) Mg/l 
Cadmium (total) pg/l 
Copper (total) cli0 
Jron (total) pg/l  
Lead (total) Ng/l 
Manganese (total) m/l 
Selenium (total) pg/l 

Zinc (total) pg/l 
Phenols pg/I 
Surfactants mg/I 
Nitrate (as NO;) mg/l 

Silver (total) pg/l 

15 2 5  
0 7  0 8  

319 387 ' 
NA < 8 7  

33 5 
20 

< 5  
< 0 0 1  

0 87 
< 5 5  
<loo 
< 1 5  
< 1 0  

18 
25 

9 3  
9 2  

< 7 3  
< 1 0  

34 
< 3 5  
< 002 

3s 2 

16 5 
57 

< 5  
< 001 

0 71 
< 6 5  
<loo 
< 1 3  
< 1 0  

27 
30 
9 5  
5 5  

< 8 0  
< 1 0  

49 
< 5 0  

O S  
3 5  

13 I S  Units 
0 6  5 Units 

193 ' 500 
NA 30 ' 

37 0 
12 

< 5  
< 001 

0 59 
< 6 0  
<loo 

< 1 0  
15 
23 

e 1 8  

9 3  
6 4  

< 6 1  
< 1 0  

53 
< 3 5  

003 
0 5  

250 
250 

SO 

0 O l t  
1 o t  

10 0 
IO00 
- 
l o t  

1000 
300 

50 t 
50 t 
10 
50 

5000 t 
I t  
0 s t  

45 t 
Total solids 

*The Colorado Water Pollution Control Commission alao requtrea an 80% BOD, reduction for facilities having secondary treatment 

tunits are for drinking water They do not apply to discharge water 
and duinfection 

USPHS 
USPHS 
CDH 
CDH 

USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 

USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
USPHS 
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a 

Table 7 Fladimetivity in Pond (A) Water S m p h  

U + P U  

Jan 
Feb 
Mar 
A P ~  
May 
June 

Summary 
Average 

July 
A u i  
%Pt 
OCt 
Nov 
Dee 

Summary 
Average 

1972 Summary 
1972 Average 

%of Standard. 

n - 
3 
4 
5 
4 
5 
4 

25 

4 
5 
4 
3 
3 
4 

23 

48 

4 9 2 i  9% 
9 0 1 f  6% 
3 9 0 i  9% 
5 0 6 f  8% 
0 94 t20% 
3 6 0 i 1 1 %  

0 94 120% 

4 6 8 i  9% 
2 7 4 f l l q b  
3 4 3 i  6% 
S 6 4 f  5% 
7 6 0 f  4% 
5 9 6 1  4% 

2 7 4 f 1 1 %  

0 94 t20% 

8 85 f 6% 
1 2 0 4 i  5% 
1 6 3 5 f  5% 

7 9 4 f  6% 
3 29 *lo% 
4 3 6 f  9% 

l 6 3 5 i  5% 

6 8 4 f  7% 
1 3 5 3 f  5% 
1 9 9 2 t  3% 
19 50 f 3% 
2 4 1 6 f  3% 
28 62 f 2% 
2 8 6 2 f  2% 

2 0 6 2 t  2% 

7 I 5  t 70% 
10 30 f 28% 
1 0 2 9 t  54% 

6 7 4 f  33% 
2 2 3 i  475% 
4 0 7 t  14% 

6 7 4 t  23% 

602 f 27% 
7 4 0 f  75% 
8 89 ti3646 

10 75 f176% 
13 29 f 176% 
14 69 5112% 

9 8 9 t  31% 

8 17 t 19% 

<O 16% 

Cmin f 2 O  

0 13 f55% 
0 29 i35% 
0 17 f 4 7 k  
0 13 f53% 
0 10 *65% 
0 47 *30% 

0 10 f65% 

0 37 *30% 
0 42 f3046 
0 34 t20% 
0 1 3  f14% 

<o 01 i - 
eo 01 f - 
C o o l * -  

eo 01 * - 

%ax f20 

0 71 220% 
3 15 *lo% 
9 9 2 f  6% 
0 41 *M% 
0 43 f3596 
0 92 f209b 

9 9 2 f  6% 

2 02 i 1 3 %  
6 1 7 f  8% 

17 61 f 3% 
880f 3% 
I B f i  8% 
2 2 l t  8% 

17 61 f 3% 

1 7 6 1 f  3% 

c;; f 2 U  

0 35 f 2 1 9 5  
I 1 7 f 1 8 1 %  
2 66 f192% 
0 32 f 64% 
0 24 f 85% 
0 7 3 *  45% 

0 9 8 i  83% 

1 07 *107% 
3 03 f 104% 

4 00 f 2 6 4 5  
<O 61 f422% 
<O 93 tl89% 

4 82 *28l% 

<24Sf 70% 

<1 68f 54% 

<o 10% 

cu ‘Pu *The U + Pu soluble standard IS - + - <1 

The soluble plutomum standard is 1667 X lo-’ pCi/ml 

Where RCGU = 10.000 X lo-’ pCi/ml 
RCGU RCGpu RCGpu= 1667 X lo-’ rCi/ml 

**Sample weighted average 
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Tablo 8 Radioacttvity in Pond (B 4) Effluent Witor S.mpl# 

n - 
Jan 4 
Fe b 4 
Mar 5 
APT 4 
WY 5 
Jun 4 

Summary 26 
Average 

Jul 4 
Aug 5 
*Pi 4 
Oct 1 
Nov 4 
Dee 4 

Summary 22 
Average 

1972 Summary 48 
1972 Average 

% of Standard* 

Vol 
(10‘ hters) 

1 7  722 
48 831 
50 412 
55 530 
46 035 
65 350 

283 880 

29 232 
24 121 
31 463 
18 839 
29 356 
20 968 

153 979 

437 859 

u + Pu Pu 

Conc (X IO-’ pCi/ml) Release Cone (X IO-’ ra/mi) Rclcw 

8 75 f 6% 33 54*3% 
17  63 * 5% 38 2723% 
1 1  5 9 *  5% 31 1 2  tJ9b 

9 00 f 6% 2 5  33t4% 
4 50 i 9% 20 41 *4% 
3 0 6  f 9% 10 34*4% 

3 0 6 f  9% 30 27 t3% 

4 64 * lo% 
2 44 f l 2 %  

10 73 f4% 
8 47  *6% 

2 8 0 f  8% 2 O S 2 f 2 ~  
(1) (1 1 

5 7 2 7 f  2% 7 4 5 2 f 1 4 j  
4 5 2 4 2  2% 1 3 4 8 3 f 1 %  

134 83 t l %  2 44 *12% 

2 44 f 12% I 34 83 f 1 %  

_-  
Cave *Sa ( m a )  Cmln t20 -- 

17  33 fl04% 0 307 1 06 *20% 
2 6 8 4 t  5 1 %  1 3 1 1  1 7 9 f 1 9 %  
2 1  28 f 54% 1 0 7 3  2 48 f14% 
1 4 8 8 f  79% 0 8 2 6  I 4 2 * 1 7 %  
10 74 t 71% 0 494 0 85 *22% 

6 4 6 *  75% 0422 066*25% 

4 4 3 3  066*25% 
1 6 2 4 t  24% 

773f 66% 0 2 2 6  1 1 3 f  6% 
5 54 f 70% 0 134 0 48f30% 
9 64 t126% 0 303 0 68 f14% 

6 7 2 0 t  17% 1 9 7 3  3483f 1% 
88 66 f 66% I 859 29 67 t 2% 

5038 048*30% 

28 85 0 543 (1) 

3 6 5 4 f  81% 

9 4 7 1  0 4 8 f 3 0 %  
2 5 2 9 *  31% 

1 00% 

No flow through Pond for three of four weeks 

*The U + Pu soluble standard is - + - <1 

The soluble plutonium standard ls 1667 X lo-’ pCi/ml 

Where RCGu = 10,000 X lo-’ rCi/ml 
CU CPU 

RCGu RCGp,  RCGp, = 1667 X lo-’ pCi/ml 

**Volume welghted average 

5 1 8 f  2% 318t11446 0056 
8 1 4 t  7% 5 1 O f  86% 0249 
3 4 4 f l l %  2 9 9 t  18% 0 1 5 1  

1 6 1 1  t 6% S 71 *195% 0 317 
8 9 7 2  6% 2 9 0 * 1 4 7 %  0 134 
4 56 *lo% 2 22 *127% 0 145 

1 os2 I 6 1 1  f 6% 
3 5 4 t  3896 

S 2 9 t  9% 2 7 8 t 1 1 3 4 6  0081 
6 9 4 f  8% 309*120% 0075 

15  3 7 3  3% 5 0 5 t 2 1 8 %  0 1 5 9  

6 4 7 8 f  1% 5 3 3 9 f  28% 1 5 6 7  
123 62 f 1% 7 7 4 4  * 79% 1 6 2 4  

3 851 1 2 3 6 2 f  1% 

(1) 18 33 0 34s 

25 99 *103% 

4 903 1 2 3 6 2 *  1 %  
1 4 8 6 2  79% 

0 89% 

18 
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Tabla 9 Rwlioactwity in Pond (C) Water Sampler 
U + P U  

&nc (X 1 0 - ~  pCi/ml) 

n Cmin f2o Cmax f2o c:; f20 - 
Jan 3 4 37 t l O %  7 7 7 f  7% 6 2 8 f  69% 
Fe b 3 1 0 5 2 k  6% 1441 f 5% 12 6 6 f  39% 
Mar 5 5 6 9 f  8% 1 4 9 3 f  5% 9 9 3 f  42% 
Apr 4 3 8s t l O %  8 8 3 t  5% 6 1 1  f 56% 
MY S 1 57 t l S %  787f 7% 4 3 6 t  67% 
J un 4 201 t l 6 %  2 9 7 f l l %  2 4 6 f  31% 

Summary 24 1 5 7 f l S %  1 4 9 3 f  S% 
Average 6 7 7 2  25% 

Jul 4 2 71 f 1 2 %  5 1 4 f  9% 4 0 9 f  48% 
6 02 ilOO% Aug S 3 01 *lo% 14 61 f 6% 

bP 4 2 l O t  8% l S 2 4 f  3% S 65 *180% 
5 6 6 t  5% 8S7f 4% 703f 51% Oct 3 

Nov 3 2 0 6 t  7% 2 6 2 0 f  2% 1 1  14f293% 
Dec 4 2 9 8 t  6% 15 59 t 3% 8 12 i l l s %  

Summary 23 206.L 7% 2 6 2 0 f  2% 
Average 6 7 8 f  38% 

1972 Summary 47 1 57 *lS% 2 6 2 0 f  2% 
1972 Average 

%of  Standard. 0 13% 

6 78 f 22% 

c,, t 2 u  

0 1s f50% 
0 49 f30% 
0 07 f85% 
0 26 f40% 
0 23 f43% 
0 26 f41% 

0 07 f85% 

0 92 f19% 
1 3 6 f 1 6 %  
0 47 f16% 
3 0 2 1  6% 

<001f- 
<001 f - 
<001 f - 
< 0 0 1  t - 

Where RCGU = 10,000 X rCt/ml 
cu CPU 

+The soluble U + Pu standard P - + - <I 
RCGu RCGpu RCGpu = 1667 X pCi/ml 

The soluble plutonrum standard is 1667 X IO-’ pCr/mJ 

Sample Weighted Average 

Cmax *2o 

O 4 7 t  9% 
1 7 9  f15% 
1 57 f15% 
1 00 f20% 
2 08 f l S %  
0 94 f20% 

2 08 f l S %  

2 09 t15% 
S 2 1 f  9% 

12 35 f 3% 
3 3 0 t  7% 
2 2 9 f  7% 
0 88 i l l %  

1 2  35 f 3% 

12 3 5 f  3% 

ca’v;r f 20 

0 27 A16076 
1 07 f15346 

0 62 f 78% 
0 77 f1214b 
0 67 f 90% 

0 77 flO5% 

0 68 f 32% 

1 S2f  68% 
2 SO*  78% 
3 48 f270% 
3 1 5 f  11% 

<1 24 *230% 
<O 38 t186% 

< 2 0 s t  54% 

<1 3 3 f  42% 

0 08% 

-~~ ~ - 

Table 10. Americium R e l e d  in Efflwnt Water f ram Pond B 4. 

Conc (X io-’ rci/ml) Total Release 

Jan 
Fe b 
Mor 
Apr 
M . Y  
Jun 

Summary 
Average 

J ui 
Aug 
Sept 
Oft 
Nov 
Dec 

Summary 
Average 

1972 Summary 
1972 Average 

~ 

n c,, f20 - 
0 13 

eo 01 
0 22 
0 56 
0 1 1  
0 34 

29 <o 01 

4 <o 01 
4 <o 01 
4 0 16 
1 <o 01 
3 3 82 
4 1s 20 

20 <o 01 

49 <o 0 1  

%of Standard. 

*The aoluble americium concentration standard IS 1333 X lo-’ pCi/ml 
**Volume weighted average (volumes from Table 8) 

cmx f20 

0 81 
1 62 
I 32 
2 80 
1 86 
2 51 

2 80 

2 69 
I 69 
1 2 3  

<o 01 
12 94 
1s 38 

1s 38 

15 38 

cavg *2o 

053f 90% 
<O 79 f132% 

0 5s *loo% 
I 2 8 t  73% 
0 62 t 1 4 2 8  
0 8 8 i 1 3 1 %  

<o 80 f 34% 

<O 88 f223% 
<o 79 * l S l %  

0 74 *lOl% 
<001 t- 

8 31 t l 3 6 %  
1 1 9 0 *  61% 

<4 1 1  f 62% 

<2 15 f 51% 

<O 07% of Std 

(ma)  

0 009 
<O 039 

0 028 
0 071 
0 029 
0 057 

<O 227 

<O 026 
<O 019 

<o 0002 
0 244 
0 249 

<O 632 

o 013 

<O 941 
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TaMr 12 Summary of Radioactivity k, R I v v o i r  and l a p  Watu Souras. 

January-June 1972 - Summary 
u + Pu Pu 

Conc (x io-’ pa/ml) % of Conc (x pCi/ml) % of 
Cl& f2U c,,, f z u  Q’,!.. f2u Standard. 

0 1 3 f l l %  <007f21% <001 
1 1 6 2  4% 0 2 8 f  71% 0 0 2  
1 8 6 f  2% 0 5 2 f l l S %  003  
0 7 3 *  5% O 2 8 t  50% 0 0 2  

1 8 6 t  2% < 0 3 4 *  50% <002 

Standard 

0 01 
0 06 
0 13 
0 07 

0 08 

0 04 
<O 03 

0 05 
0 08 

<O 09 
<O 04 

0 04 
<O 17 

0 03 

<O 06 

Cmin f2U 

<001 f -  

0 08 *l3% 
0 03 f lS% 
0 04 *17% 

<001 f -  

< O O l  i -  
< 0 0 1 * -  

0 08 i l l %  
0 0 4 f  4% 

<001 f -  
< O O l f -  

<001 f -  
<001 f- 

<001 f -  

0 10 f31% 

n - Reservoir 

Baseline 3 
Great Western 1 2  
Ralston 12 
Standley 12 

Summary 39 
Average 

Tap Water Source 

Cmin f 2 ~  

0 58 fS% 
2 59 22% 
3 64 f l %  
2 9 3 i 1 %  

0 58 *5% 

0 70 *5% 
0 53 is% 
I 3 6 f 2 %  
0 38 f696 
0 57 f6% 
0 53 is% 
0 73 f496 
3 95 t2% 
0 66 t4% 

0 38 t6% 

Cmax * 2 O  

1 45 t3% 
8 81 *1% 

25 77 f l %  
7 23  f l %  

2 5  77 t1% 

0 9 5  f118% 
4 3 2 f  29% 

1 0 2 2 f  43% 
5 2 2 %  54% 

6 1 5 t  28% 

Arvada 12 
Boulder 12 
Eroomfield 12 
Denver 12 
Golden 12 
Lafayette 12 
Louisville 12 
Thornton 1 1  
Westminder 11 

Summary 106 
Average 

6 33 f l %  

5 03 *I% 
13 68 f1% 

(30 30 *1%)’ 
8 02 f l %  
5 24 f l %  

39 87 f 1 %  
5 11 fl% 

39 87 fl% 

2 78 f3% 
2 39 f 50% 
1 5 6 f  43% 
3 0 2  f 28% 
5 2 2 f  52% 
5 67 * 96% 
1 8 7  f 73% 
1 9 4  f 52% 

1 4 5 2 f  58% 
2 1 1  f 41% 

1 6 1 f  3% 
1 2 5 i  4% 
O 8 l f  3% 
4 2 9 f  2% 
3 0 7 2  2% 

1 9 1 f  3% 
2 1 0 f  3% 

2 1 0 2  4% 
O 5 8 f  4% 

4 2 9 f  2% 

<o 35 f 87% 
< O 2 8 i  77% 

0 32 2 50% 
0 63 t125% 

<O 59 f 94% 
<o 37 t 97% 

0 38 i 80% 
<O42f  92% 
<O 27 2 39% 

<o 02 
<o 02 
<o 02 

0 04 
<O 04 
<o 02 

0 02 
<O 03 
<o 02 

<o 02 4 1 8 f  28% <O40i 28% 

’ Suspect Data Significantly hgh value compared to  average and prenous year values 
cu CPU 

*The soluble U+ Pu standard Is - + - C1 Where RCGu = 10,000 X lo-’ pCl/ml 
RCGU RCGpu RCGp, = 1667 X pCi/ml 

The soluble plutonium standard is 1667 X lo-’ pCi/ml 

*Sample weighted average 

July-December 1972 - Summary 

u + Pu 

Cone (X go-’ pCi/ml) 

c,,, f2U cmx f2U c:;g f 2 U  

<O 01 f - 18 69 t 1 %  <4 62 fl02% 
1 1 1 f 3 %  9 2 5 f l %  4 2 6 2  44% 
0 9 4 f 3 %  12 15*1% 4 3 7 %  58% 
2 52 f i% 7 47 * I %  4 14 i 36% 

<001 f -  l 8 6 9 + 1 %  
< 4 3 6 f  31% 

pu 

% of Cone (X IO-’ pCi/ml) 

C,h f2u Cma, *2u C& 220 Standud. 

< O O l  f -  2 2 2 t 3 f b  < 0 5 5 f  87% < 0 0 3  
<001 f -  6 4 2 i l %  109f115% <007 
<001 f -  1 77 f3% <O 36 *IO096 <O 02 
<001 f -  0 9 5 f 4 %  < O M *  71% <002 

< O O l f -  6 4 2 2 1 %  
<O 61 f 55% < 0 0 4  

% of 
Standard Reservoir n 

Baseline 1 1  
Great Western 1 1  
Ralston 11  
Standley 9 

Summary 42 
Average 

Tap Water Source 

Arvada 1 1  
Boulder 1 1  
Roomfield 11 
Denver 10 
Golden 11 
Lafayette 10 
touisvlle 11  
Thornton 9 
Westminster 11 

Summary 95 
Average 

- 
<O 07 
<o 10 

0 06 
0 0 6  

<O 07 

<O 03 
<O 0 4  
<o 05 

0 05 
0 0 4  

<O 0 4  
<O 0 4  
<o I O  

0 05 

<o 05 

<001 f -  

<001 f -  
<001 f - 

0 77 f3% 
0 24 i5% 
0 26 
0 53 f6% 

0 70 fS% 
1 0 5  f3% 

3 31 f3% 

7 13 i2% 
4 26 t l %  

2 60 f2qg 

5 50 *2% 
2 22 *3% 
6 44 i 1 %  

1 1  65 *1% 
7 43 f l %  

<1 1 s t  53% 
<1 2 3 f  46% 
< 2 2 7 f  67% 

2 37 f 41% 
2 2 6 *  44% 
0 9 1  2 65% 
2 0 1  f 62% 
5 0 3 t  56% 
2 1 7 2  67% 

<001 f - 128*3% 

<001 f -  2 85 f3% 
<001 t -  1 2 3 2 3 %  

< D O 1  f -  2 36 *I% 
<001 f -  160f3% 
<001 t -  2 7 3 i 3 %  
< 0 0 1 * -  1 67 f2% 
< O 0 1 f -  3 04 tl% 
<001 f -  2 09 t39h 

< O M *  81% 
<O 47 f 67% 
<O 61 f 91% 
<O 61 f 73% 
<O 36 f 88% 

<O 34 f103% 

<O62f 77% 

<o 59 f 93% 

<o 95 f 85% 

<o 02 
<O 03 
<O 04 
<O 04 
<o 02 
<O 04 
<o 02 
<O 06 
<O 04 

<001 f -  1 1  6Sf1% 
<2 11 f 20% 

<001 f -  3 04 f1% 
<O 5 4 f  27% < 0 0 3  

cu CPU 
U + Pu standard Is - + - 41 Where RCGu = 10 000 X lo-* pCi/ml 

RCGu RCGpu RCGp, = 1667 X lo-’ pCi/ml 

The soluble plutonium standard 18 1667 X lo-’ pCi/ml 

**Sample weighted average 

*The soluble 

22 

c . 



1972 Summary 

n - RCStWOlr 

Bmehne 14 
Great Western 23 

Standley 21 

Summary 81 

Ralrton 23 

Average 

Tap Water Source 

Arvada 23 
Boulder 23 
Broomfield 23 
Denver 22 
Golden 23 
bfayette  22 
Louisville 23 
Thornton 20 
Westminster 22 

Summary 201 
Average 

U + P U  

C O O I f -  1869iL96 
1 11 *2% 
0 94 f2% 
2 52 *I% 

0 01 f - 

9 25 f1% 
25 77 i 1 %  

7 47 * l %  

25 77 21% 

C O O 1  f -  633i196 
<o 01 f - 2 78 *3% 
< O O l f -  7 1 3 * 2 %  

0 38 f6% 13 68 * I %  
0 24 i 5 %  (30 30 fl%)' 
0 26 f5% 8 02 *1% 
0 5 3 i 6 %  6 4 4 f 1 %  
1 05 *3% 39 87 f1% 
0 66 *4% 7 43 * l %  

<O 01 f - 39 87 f19b 

<3 83 i96% 
4 29 f23% 
7 43 i36% 
4 7 6  f33% 

<s 22 i 2 l %  

<I 81 f37% 
<I 40 129% 
<2 67 f29% 

3 92 i39% 
4 04 f 66% 
I 43 *SO% 
1 97 f37% 

I O  25 f48% 
2 14 f36% 

<3 20 f21Z 

5% of 
Standard. 

<O 06 
<o 08 
<o I O  

0 06 

<o 08 

<O 04 
<O 03 
<o 05 

0 07 
0 0 6  

<O 04 
<O 04 
<O 14 

0 04 

<o 05 

___ 

RFP-ENV-7 2 

Pu 

< 0 0 1 * -  
<001 t -  
< 0 0 1  i -  

<001 f - 
< O O f  f - 

< O O l i -  
< 0 0 1 i -  
<001i- 
<001 f - 
<001 f -  
<001 f -  
<001 f - 
<001 f - 
<o 01 t - 
< O 0 1 f -  

c,, t20  

2 22 23% 
6 42 tl% 
1 86 i2% 
0 95 f4% 

6 42 *I% 

I 6 1  f346 
1 25 *4% 

4 29 *2% 
3 07 i2% 

191 i3% 
3 04 * I %  
2 09 *% 

4 29 i2% 

2 85 *3% 

2 73  f3% 

' Suspect data Sfgnificantly high value compared to average and prevfous year values 

cu CP, 
*The soluble IJ + Pu standard is - + - <I 

The soluble plutonium standard I 1667 X IO-' jiCl/ml 

Where RCGIJ = 10 000 X jKi/ml 
RCGu RCGp, RCGp, = 1667 X lo-' pCi/ml 

**Sample weighted average 

<o 44 t87% 
<o 67 *Ea% 
<O 44 f71% 
<O 34 240% 

<o 48 1 3996 

<o 38 is296 
<o 37 i47% 
<O 46 *61% 
<O 62 *67% 
<O 48 f61% 
<O 40 t62% 
<O 36 fS9% 
<O 66 f60% 
<O 45 f52% 

<O 31 f21% 

% of 
Standard+ 

<O 03 
<O 04 
<O 03 
<o 02 

<O 03 

<o 02 
<o 02 
<O 03 
CO 04 
<O 03 
<O 03 
<o 02 
<O 04 
<O 03 

<o 02 
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Table 13 Amariaurn Concantntionr in ReIsrvoir Wator & m p k  

January to June 1972 July to  December 1972 

Conc (x IO-’ pCi/ml) Conc (x io-’ pCi/mi) 

n Cmin Cmax i$& f 2 U  n Cmin Cmax c:; f20 - - Reservoir 

Great Western 9 <O 03 1 2 3  0 3 6 f  95% 9 <o 01 1 4 3  <O# f 94% 

Summary 16 <o 01 1 2 3  14 <o 01 1 4 3  
Average <o 255 f 74% <o 3 3 4 i  75% 

Standley 7 <o 01 0 42 <o 1 2  ill2747 5 <o 01 0 78 <0218i191qb 

Ameridum Concentrations in Resarvoks - 1972 

Conc (x 1 0 - ~  uci/ml) 

Resavok 

&cat Western 
Standley 

Summary 
Average 

n 

I 8  
12 

- Cmin Cmax G; f20 %of Standard* 

<o 01 
<o 01 

1 4 3  
0 78 

co 38 259% 
<O 16 f92% 

<o 028 
<o 012 

30 <o 01 1 4 3  
<O 29 *SO% <o 022 

*The soluble amaicium standard is 1333 X pCi/ml 
**Sample weighted average 

Table 14 Rdioactivity in Surrounding Lakes, R l m o i r r ,  and Streams. 

Locatton 

<5 Miles 
>5 Miles 

Summary 
Average 

Location 

<5 Miles 
> 5 Miles 

Summary 
Average 

Location 

<5 Miles 
>5 Miles 

Summary 
Average 

I1 1 l 8 f 3 %  6 90 * l %  3 3 4 t  42% 
1 4  0 60 i s %  99 84 f l %  I4 62 i l O 8 %  

2 5  0 60 i s% 99 84 f l %  
9 66 i 8976 

aptember  1972 

n Cmin f 2 U  Cmax f 2 0  G:+r f20 

u + puconc  (x IO-’ pCi/ml) 

- 
1 5  0 32 f7% I 1  65 flq6 2 25 f72% 
16 0 l 6 i 9 k  79 22 i1% 15 20 *82% 

31 0 16 i 9 %  79 22 f l %  
8 93 f74% 

Summary 1972 

% of u + PU Cone (X 10-~ pCi/ml) 
n C m l n t 2 0  Cmax i20 C&f20 Standard 

26 0 32t796 1 1  6 5 i 1 %  2 7 1  *40% COO5  
30 0 1 6 + 9 %  9 9 8 4 f 1 %  1 4 9 3 f 6 2 8  <016 

56 O l 6 i w  9984*1% 

- 

926255% <Ot1  

<001 i -  1 1 7 f 4 %  <O 24 f91% 
< 0 0 1 f -  0 27 f5% co 08 f64% 

<o I S  i64% 
< O O l f -  1 1 7 f 4 4 6  

<O 54 f 165% <001 f -  6 33 i2% 
< O 0 1 * -  1 2 5  t3% < O 3 7 f  52% 

<001* -  6 33 *2% 
<O 45 f 91% 

~ u ~ o n c  (X IO-’ pCi/ml) % of 
Cminf20 C m X i 2 o  G G f 2 o  Standud 

<O 01 f - 6 33 t2qb <O 41 t1209b <O 03 
<O 01 f - 1 25 f3% <O 24 t 48% <O 01 
< O O l f -  6 3 3 t 2 %  

<O 32 t 1236 <Q 02 

cu CPU 
*The soluble standard for a mixture of U + Pu IS - + - <1 Where RCGu = 10.000 X lo-’ pCi/ml 

RCGu RCGpu HCGp, = 1667 X lo-’ pCi/ml 

pCi/ml The soluble plutonium standard IS 1667 X 

**Sample weyhted average 
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T.M. 15 Plutonium in Vegetation Smplos 

Location n 

<1 Mile 40 
1-5 Miles 29 
>5 Miles 20 

Summary 89 
Average 

- 
1 une 1972 

Pu C4nc [ X  rCi/g(dry)l 

C,i, f20 Cmax f2U c& t 2 0  

< O 0 1 f -  3 1 1  f3% <O 39 i55% 
< D o l * -  I 23 t4% <O 12 f92% 
< 0 0 1  f -  I 05 t 4 k  <O 22 *66% 

<001 f -  3 1 1  f 4 8  
<O 26 f41% 

Location n 

<1 Mile 90 
1-5 MIICS 7 6  
>S Milea 41 

Sumnury 21s 
Average 

<001 f -  4 14 t8% <O 44 f30% 
<001 i -  2 71 t3% <O 24 242% 
< O O l  f -  1 05 f4% <O 21 t41% 

<001 f -  4 I4  t8% 
<o 33 t22% 

September 1972 
Pu Conc [ X  IO-' pCi/g(dry)I 

n Cmtn f20 Crnax f2o c& f 2 O  - 
58 0 0 5 * 1 4 %  4 14*8% 0 48 i34% 

0 0 2 f 1 3 %  1 0 4 * 9 %  0 20 *SO% 
47 0 0 3 * 1 2 %  2 7 1  *3% 0 31 *44% 
21 

126 0 0 2 i 1 2 %  4 14f8% 
0 37 i26% 

*Sample weighted average 

h b l e  18 Plutonium Conanbations in Sot1 8.mpla from Amund th. Rocky Fhb Plant [d/mEp /drv wwight)] 

1 Mile 2 Mile 5 Mile 

Location n 

1 000 6 
1 0 1 8  6 
I 0 3 6  7 
1 0 5 4  7 
1072 6 
1090 6 
I 1 0 8  6 
I 1 2 6  6 
1144 6 
1162 5 
1180 5 
1198 5 
1216 5 
1-234 6 
1-252 6 
1270 5 
1 2 8 8  6 
1 306 1 
1-324 5 
1-342 6 

- Cavg f2o 

058f 97% 
0 3 4 f  46% 
0 4 0 2  07% 
116fl33pb 

21 62 f 96% 
4 8 0 9 f  61% 
20 04 t l26% 

2 52 t l04% 
2 OOil9346 
0 19 ill246 
0 5 6 f  36% 
O 3 6 t  51% 
1 3 6 f l l 7 %  
0 9 4 f  82% 
0 45 * l S l %  
0 61 f144% 
0 6 8 f -  
0 7 1  i l l s %  
3 70 i229% 

1 12 i l l246  

Locatlon 

2-000 
2 018 
2 036 
2 054 
2-072 
2 090 
2 108 
2 126 
2 144 
2 162 
2 180 
2 198 
2 216 
2 234 
2 252 
2 270 
2 288 
2-306 
2 324 
2-342 

n 

6 
6 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
6 
5 
6 
5 
4 
6 
6 
5 

- caq t2o 

0 53 *la% 
2 04 *195% 
1 03 i129% 
0 6 2 t  67% 
O 0 5 i  98% 

1 1  6 6 t  94% 
1 0 9 f  82% 
6 05 f205k 
0 69 *lo376 
0 39 f 59% 
0 4 1  t 66% 
088f 90% 
0 17 t l24% 
1 65 *214% 

0 7 3 i  93% 
0 41 fl60% 
048i 51% 
0 4 3 t  67% 
0 32 3135% 

I 2s  f1289b 

Location 

5 000 
5-018 
5436 
5-054 
5 072 
5490 
5-108 
5 126 
5 144 
5 162 
5-1 80 
5 198 
5 216 
5 234 
5-252 
5 270 
5-288 
5-306 
5-324 
5 342 

n 

6 
6 

6 
6 
6 
3 
7 
4 
5 
4 

5 
7 
7 
I 

5 
3 
I 

- 

- 

- 

- 

C.s t2o 

0 3 5 i  92% 
0 44 t l l S %  

0 4 6 t  02% 

0 4 6 t  46% 

0 31 t 69% 
0 4 3 t  94% 
0 90 t l 8 8 %  
2 16i157% 

0 6 5 f  66% 
0 54 f 67% 
O 4 6 i  78% 
0 97 i 60% 

0 69 *136% 
0 30 *?TO% 
0 71 f 90% 

- 
O 3 9 t  95% 

0 93 *lso% 

- 

- 
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Boulder 
POP 66.780 c ~ L o u l w l l l e  ci b POP 2.073 "\ 

.E ROCKY 

Broomfield 
.pop 7,262 

t 
Golden 
pop 9817 

Wheatridge 
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B 
Lakewood 
POP 93.000 

N 
I 

Westminster 
.pop 27.008 

Figure 1 Rocky Flats Arm 

Figure 2 Liquid Effluent Water Counst 

GREAT WESTERN 
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SEWAGE AND EFFLUENT 
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Figure 3 Rocky Flats Onsite Air Samplers 
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Note Values less than 00004 are biamd high 

They are dominated by analywr that war9 

below the detection limit 

6 10 15 20 25 30 3s 40 48 W 
1972 ~weeksl 

Figure 5 Weekty Avenge Plutonium Concentrattons in Air, Offsite Geometric Aver- Concentrations for 12 Stadw 
(S-26 through S-37) 
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SUMMARY 
ANNUAL ENVIRONMENTAL MONITORING REPORT 

ROCKY FLATS PLANT 

January through December 1972 

Apnl 13,1973 

The Annual Enwonmental Monitomg Report of the Rocky 
Flats Plant was prepared for the U S Atomic Energy 
Commisslon under Contract AT(29-1 >I 106 Copies of the 
full report (RFP-ENV-72) are avadable from the Information 
Department, Rocky Flats Division, Dow Chemical U S A , 
Post Office Box 888, Golden, Colorado 80401 

The followmg is a summary of RFP-ENV-72 

The Rocky Flats Plant rountinely handles quantities of 
radioactive matenal (uranium and plutonium), as well as 
nonradioactwe toxic matenals, notably beryllium 

Enwonmental conslderations are a basic part of the 
operatrng phdosophy at the Rocky Flats Plant Background 
radioactivity measurements were performed as early as 195 1, 
and envlronmental programs have been continually expanded 
wth improved technologxal capabllities and awareness 

Analytical results from over 60,000 envlronmental samples 
111 1972 disclosed that the yearly average of plutonium con- 
centrations rn au  and water in the plant envmns was less 
than 2% of the estabhshed guidehnes Analyses of other 
matenals m effluent water as required by Colorado and 
U S regulations were below the most restnctive guidelmes 
or h i t s  for wastewater discharges 

Results of the enwonmental samphg program are r e  
ported monthly to the U S Enwonmental Protection Agency 
and to the Colorado Department of Health The independent 

35 



analyses performed by these agencies show no ssnificant 
difference from those of Rocky Flats 

ROCKY FLATS MONITORING PROGRAM 

Au samples are taken at the point-of-discharge from all 
buddings handling toxic matenals These samples are ana- 
lyzed to determine the concentrations of long-lived alpha 
emitters and beryllium Twelve contmuously operatmg air 
samplers are located on the plant In addition, 12 h a -  
volume samplers surround the plant at about a 2 to 4-mile 
radius Also, a n  samplers whch sample for 10 mmutes out 
of each hour are located rn Boulder, Broomfield, Golden, 
Westmmster, Denver, Lafayette, Marshall, at the east entrance 
to Coal Creek Canyon and at the Wagner Site (2 5 mdes 
southeast of the plant) (see Map 1) The samples from the 
community and onsite samplers are analyzed for total long- 
hved alpha concentrations * The samples from the hlgh- 
volume samplers (offslte) are analyzed specifically for 
plutonium concentrations 

Beryllium concentrations are measured at community and 
onsite sampling stations 

Water - 
The Rocky Flats Plant a t e  is dramed by three systems 

North Walnut Creek, South Walnut Creek, and Woman Creek 
North Walnut Creek and Woman Creek each have one 
holding pond where as South Walnut Creek has four holding 
ponds A second pond is bemg constructed on North Walnut 
Creek and the capacity of all the ponds is bemg increased 
(see Map 2) These holding ponds are deslgned to provide 

*Total long-hed alphi lacludes natural and fallout alpha actmty 
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I Not to scale I 
Wp 1 L o a t h  of Envlronnmtd & m p h  

lwlp 2 Rocky Flats Drmnop w m  

North Walnut Creek Great Western 

Sewage and 
Waste Traatment 

C - Drain- Women Creek 
Not to stole 
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resldent settlmg hme for chscharges and water retention 
capabh t y 

Treated process and sanitary wastes are discharged to South 
Walnut Creek Cooling tower waters are discharged to North 
Walnut Creek and Woman Creek 

Samples from the discharge o f  the last pond on South 
Walnut Creek and from below the confluence o f  North and 
South Walnut Creeks at Indiana Street are analyzed daily 
for radioactivity 

Water from the ponds located on North Walnut Creek and 
Woman Creek, and the final pond on South Walnut Creek, 
are sampled dady and analyzed for nonradioactme parameters 
(acidity, nitrates, phosphates, fluondes, and hexavalent 
chromium) In addition, all duly samples are compouted 
into weekly samples and analyzed for radioactive matenals 
Monthly samples, composited from the weekly composite 
samples, are analyzed for forty-two additional elements 

From the four major reservous in the area, samples were 
taken semimonthly during 1972 Radioactivity in tap water 
samples from surroundmg communities IS also routmely 
determmed Twice yearly, samples are collected from thuty- 
five bodies of water to a distance of 20 mdes from Rocky 
Flats. These samples are analyzed for uranium plus p h t e  
nium, and specifically for plutonium Americium concentra- 
tions are determmed in the semmonthly samples 

Vegetation and Sod 

Sod and vegetation samples are collected at dmonth 
Intervals from areas around the plant slte Over nmety 
vegetation samples, taken from an area of over 300 square 



I 

mlles around the plant a te ,  are collected and analyzed for 
plutonium 

Semiannual sod samples are collected from slxty locations 
at 1-, 2-, and 5-mde distances from the plant Ute and are 
analyzed specifically for plutonium 

RESULTS 

Total long-lived alpha releases dunng 1972, from all plute  
mum operations, totaled 58 microcunes This mcludes 
naturally occumng alpha emitting matenals m addition to 
plutonium 

Less than 8 7 microcunes of total long-lived alpha emitters 
were released from ennched uranium operations 

Total annual beryllium releases were less than 4 3 grams 
The standard allows a release of 10 grams per day 

Total long-lived alpha results (which include natural 
background radiation) from community samples for 1972, 
averaged less than 24% o f  the standard for plutonmm in air 

Onslte samples for total long-lived alpha activity averaged 
less than 10% of the plutonium standard 

Plutonium concentrations for the year, collected by the 
high volume samplers located at a 2 to 4-mlle radius of the 
plant, averaged less than 2% of the guideline for plutonium 

Water 
e_ 

Radioactivity m onsite water for 1972 averaged less than 
1% o f  the guidelmes for plutonium, and less than 1% o f  the 
guidelmes for uranium plus plutonium in water 
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Offsite, samples from Walnut Creek at Indiana Street 
averaged 0 6% of the guideline for uranium plus plutonium, 
0 5% of the plutonium guideline, and less than 0 1% of 
the guideline for amencium in water 

Plutomum in resenoir samples averaged less than 0 03% of 
the guideline, and in tap water samples the average was less 
than 0 02% 

The 1972 analyses showed that the surrounding bodies of 
water less than 5 mdes from the plant averaged less than 
0 03% and those at distances greater than 5 mdes averaged 
less than 0 02% of the guideline for plutonium m water 

Vegetation and Sod 

Average plutonium concentration in vegetation collected 
dunng 1972 was 0 33 X 1 U6 microcunes per gram (dry) 
There were no standards established for plutonium in or on 
vegetation or in soil dunng 1972 Analyses of soil samples 
mdicated no apparent movement of plutonium in soil from 
previous years, or any additional plutonium added to the soil 

STANDARDS 

The standards or guidehes referred to in this summary are 
applicable throughout the United States to all facdities, 
mcluding hospitals, x-ray laboratones, and research facdities, 
that use or produce radiation or radioactive matenals 

The guidelines or standards for radioactive substances m 
water and in iilr are based on fundamental exposure standards 
These standards are defined by law m the Code of Federal 
Regulations, Title 10, Chapter 20 and are reviewed by 
independent national and mternational agencies 



ENVIRONMENTAL SAMPLING 
TABULARSUMMATION ROCKY FLATS 1972 

Totd Long-Lid Alpha Relerw 
Flutonium Ennched 

Areas U m u m  Areas 
<5 8pC1 <8 7pCi 

0- (average)* < 98% 

0- 
Boulder 
Broomfield 
Coal Creek 
Denver 
Golden 
Lafayette 
Mpnhall 
Wagner 
Westminster 

Averqe* 

*Volume weghted average 

<24 5% 
<210% 
<17 0% 
<28 0% 
<23.5% 
<28.5% 
<295% 
<21096 
<28 0% 
<24 0% 

Rdo8ctMty In Witera Percent of Standards 

Depleted Tohi BeryUium 
UrmumAreas /I ArerRelea#e 

<64pCi <4 3gnma 

ONSITE 
North Walnut Creek (A) 
South Walnut Creek (B-4) 
Woman Creek (C) 

Walnut Creek at Indma 

Baselme 
Great Western 
Ralston 
Standley 

Tap Waters 
Anada 
Boulder 
Broom field 
Denver 
Golden 
Lafayette 
Louisvde 
Thomton 
Westnunster 

OFFSITE 

Rerervom 

Avaages** 

Averages** 

**Sample wetghted averages 

U m u m  t 
Plutonium 

<O 16% 
1 00% 
0 13% 

0 62% 

<o 06% 
<O 08% 
<o 10% 
<o 06% 
<O 08% 

<o 04% 
<O 03% 
<o 05% 
<o 01% 
<O 06% 
<o 04% 
<o 04% 
<O 14% 
<O 04% 
<o 05 

Plutonium Concentrations in 
Air at 8 2 to +mile radius of the 

plant II %of plutonium rt.nduds 

% of 
Standard - Location 

S-26 
S-27 
S-28 
$29 
S-30 
S-3 1 
$32 
s-33 
S-34 
$35 
S-36 
s-37 

<O 6 
<O 6 
<O 4 
<11 
<O 4 
<O 9 
<11  
<O 7 
<16 
<O 8 
<o 2 
<O 5 

Average <O 7 
(based on annual numerical 
average concentratmns) 

Plutonrum Amenaum 

<o 10% - 
0 89% <O 07% 
0 08% - 

0 53% <O 08% 

<O 03% - 
<o 04% <O 03% 
<O 03% 
<o 02% <o 01% 
<O 03% <o 02% 

<o 02% 
<o 02% 
<O 03% 
<o 04% 
<O 03% 
<O 03% 
<o 02% 
<o 04% 
<O 03% 
<o 02 
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MLLY 1 ,  1973 

The Honorable Peter H. Dominick 
248 Old Senate Of f i ce  Building 
Washington, D. C. L O 5 1 0  

D e a r  Senator  Dominick. 

T h e  enc losed  Annual Environmental  Report  and its more abbreviated 
S u m m a r y  d e s c r i b e  o u r  monitoring p r o g r a m s  for 1972. 
of a continuing effort t o  provide the  public with re levant  information 
e x p r e s s e d  i n  a m a n n e r  understandable to  a n  i n t e r e s t e d  layman and 
the scientific community. 

They  are par t  

As you wil l  see f r o m  the Summary, w e  analyzed over 60,000 
environmental  s a m p l e s  in 1972 ,  pr incipal ly  air, w a t e r ,  soil and 
vegetation. A l l  of the r e s u l t s  were well below the  guidelines 
establ ished by State and F e d e r a l  regulations.  The r e s u l t s  of o u r  
monitor ing p r o g r a m s  and those  r e s u l t s  obtained b y  t h e  Colorado 
Department of Health are exchanged i n  a monthly meet ing ,  which 
frequent ly  includes  the  Environmental  P r o t e c t i o n  Agency. Our data 
show8 no s ignif icant  d i f ferences  f r o m  e t t h e r  that  of the State Health 
Department  or the  EPA. 

W e  are i n t e r e s t e d  in any comments  or const ruc t ive  criticism you 
might  have concerning  our  environmental  monitor ing programs or 
the  m a n n e r  in  which w e  r e p o r t  them. Our g o a l  is to diseeminate  
a c c u r a t e ,  understandable information ds wldely a s  poss ib le ,  and 
your suggest ions  would b e  appreciated.  

Y o u r s  t ru ly ,  
I 

3. H. Hanes 
G e n e r a l  Mdnager 
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EVALUATION OF DOSE TO THE PUBLIC NEAR ROCKY FLATS 

Addendum to the Rocky Flats 1972 Environmental Monitoring Report 

April 13,1973 
RFP-ENV-72 

Location 

Arvada 
Boulder 
Roomfield 
Denver 
Golden 
Lafayette 
Louisville 
Thornton 
Westminster 

Average 

u t Pu 

(X IO-’ r C i / m l l  % o f  RCG 

< I  81 i37% <O 04 
<I 40 i29% <O 03 

3 92 *39% 0 07 
4 04 i66% 0 06 
I 43 is* <O 04 
I 97 537% <O 04 

IO 2s is096 <o 14 
2 14 *36% 0 04 

<3 20 i 2  1% <o 05 

Avg Conc 

<2 67 529% <o 05 

Introduction 

Rocky Flats releases uranium and plutonium radionuchdes through effluent a~ and water The 
effluents are carefully monitored at the pomt of release and at the plant boundary In addition, 
measurements are made of air and dnnking water at points of consumphon by the general public 

Summary 

The concentrations of uranium and plutonium m public areas as a result of a n  and water effluent 
releases from the Rocky Flats Plant are all below one percent of the relevant AECM 0524 
Radioactivity Concentration Guides (RCG) 

Monitonng Data and Analysis 

a Water 
Bimonthly water samples are collected from nine tap water locations around the Rocky Flats 
areas These locations include Arvada, Boulder, Broomfield, Denver, Golden, Lafayette, Louisvdle, 
Thornton and Westminster Following IS the annual average plutonium and plutonium-plus- 
uranium concentrations for these locations and a companson with the applicable standard The 
standard for uranium is 10,000 X pCi/ml and for plutonium-239 is 1667 X pCi/ml The 
standard for soluble uranium plus plutonium is 

-+-<1 cu CPU 
RCGu RCGp, 

Tap Water Samples 

Pu 

(X IO-’ rCi/mt) %of RCG 
Avg Conc 

<O 30 tS2% 
<O 31 547% 
<O 46 561% 
<O 62 561% 
<O 48 i61% 
<O 40 t62% 
<O 36 i59% 
<O 66 i60% 
<O 45 552% 

<o 02 
<o 02 
<O 03 
<O 04 
<O 03 
<O 03 
<o 02 
<O 04 

<O 03 

<O 31 i2 I% <o 02 



b Arr is sampled contmuously at twelve locahons around the plant at &stances between two and four 
mrles The samples are collected dady on Whabnan 41 fdter paper at an average flow rate of 
2@25 cfm The d d y  filters are composrted into weekly samples, whose volumes vary between 
3000 and 6000 m3, and are radiochemically analyzed specifically for plutonium. These stations 
sample the au to which the general public m the vicmity of the plant mlght be exposed The miuor 
populahon centers are at a greater distance ( 10 to 20 mlles) and therefore are exposed to a lower 
plutonium concentration in a u  from any Rocky Flats contnbuhon because of mater  dllubon 
Lognormal stabsbcs are used m the numencal analym of the data from these stahons. FoUowlng 
IS a summary of the annual average plutomum concentrabons at these locabons and a companson 
with the Radioactivity Concentrabon Guide. 

The RCG used is for soluble plutonium-239 m au and is 20 X pCi/ml The use of the soluble 
plutonium RCG adds addibonal conservahsm to the interpretahon a c e  the plutomum is probably 
m an insoluble form for which the RCG is 330 X IO-" pCi/ml. 

Air Sampler 

Sampler - 
S-2 6 
s 21 
s-2 a 
S-29 
S30 
S-3 I 
S32 
633 
E34 
E35 
S 3 6  
s-37 

Average 

Direction from Center 
of Plant 

W 
W 
Nw 
Nw 
N 
NE 
E 
E 
SE 
s 
s 
sw 

Av# PuConc 
(X 10'" j&i/ml) 

0 066 
0 os2 
0 040 
0 043 
0 033 
0 049 
0 064 
0 065 
0 060 
6.049 
0 031 
0 039 

0.044 

% of RCG 

0 33 
0 26 
0 20 
0 22 
0 17 
0 25 
0 32 
0 33 
0 30 
0 2s 
0 16 
0 20 

0 22 
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